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THE TROPICAL SUNLIGHT.' 


By Paul C. Freer. 

{From ilie Bureau of tScience, Manila, F. 1.) 


INTEODFCTIOX. 

I liaue cliosen mv topic for discussion, not only because I kiieAV that 
an audience^ every one of whom lias had a more or less extended ex¬ 
perience in the Tropics, would be vitally interested in it, but also 
because in the past decade differences, more Especially of insolation, in 
portions of the ,a:lobe showinG: contrasts in climate have been the subject 
of extended rnonograidis and papers appearing in scientiiie piildications 
and journals. Tor the greater part, this literature has especially to do 
with the objective nianifestation.s of the effects of equable tempera¬ 
tures, possible hiimidity, and supposedly intense simligiit upon the 
conditions of life of human beings and their response to tlieir environ¬ 
ment. Considered in this aspect, there always enters an element of 
uncertainty owing to the absence of ahsohite means of ineasurGiuent 
and the variability of other hygienic suiToundings. The people of the 
Tropics, by reason of then* mode of life, their food, their liackward- 
ness in scientific procedures and tlieir superstitions, are exposed to 
many infections and causes of disease wdiieh modify any conclusions 
which may be drawn, and these, effects, because of their oiimipreseiiee, 
refect themselves upon the modern European intruders. Ex|)eriiiieiits 

'^Address of the president ’ at the first'biennial meeting of the, Far Eastern, As¬ 
sociation of Tropical Medicine,'held at ]Manila,'March,5,, 1910. , 

' 94620 '' ' ' ■' ' , , ' ■ ■ , k': 




9 


FREER. 


eolidiieted upon tlie iiitiiience of tliU or that type of elothiiig, on the 
inorliheatiori? of eoverins: upon troops in tlio hehl and othei* similar 
linos oc investigation alvray? suffer from tlie factor of the condition 
of the sii])jects themselves. Tlie impossilhlity of introducing any exact 
eompaTisoiis into these ex}>erin\ents renders the eoneliisions drawn 
tlierefrom arbitrary. 

However, in almost all cases, dilfereiices in the environment brought 
about by contrasts ]}etween tropical and tcmiperate climates are referred 
in the first instance to the sunlight, in the second to liiimiclity, if this 
factor is taken into consideration at all, and in the third to the equable 
temperature tlirongliont the year ; that is, to the absence of a pronounced 
winter. 

It has seemed to me that the first of these factors, tlie sunlight, is 
capable of some exact comparative measnrements, althongli. from the 
nature of the case, the experimental difficulties in the way are very 
great. To draw any final conclusion, work witli reliable and calibrated 
instniiiients must be undertaken in various parts of the globe, througli 
a long series of days, and experiments must be planned so as to eliminate, 
so far as possible, the personal errors which may creep in. We must 
take into consideration the average nunilier of liours of siinsliine per 
day. the degree of Inuiiness or cloudiness, the variation with the seasons, 
the presence or absence of pronounced winds and the piuximity to the 
seasliore of the stations as well as tlieir altitude. Heedless to say that, 
while inariy imlividnal ob.servations exist, no eomprelicnsive plan of work, 
based upon data taking cognijcance of all of these factors, lias ever boon 
carried into effect. In order, if possible, to make a beginning, I have 
broxiglit together the results of the investigations which we have been 
able, so far, to conduct in this institution, together witli such as may 
be iwftinent to tlie question obtained in otlier places. Tlie , sum total 
leaves us tvith only a few facts gained and a few conclusions to ho 
drawn, but it shows to- a certain extent what direction it is best to 
follow in cooperative xvork and it also reveals to us the complexity of 
the .field.' 


THE SUNLIGHT. 

.We yi know that the sunlight can be dissolved' by proper,instruments, 
a: difraction grating, or,^ a ,prism,';into ■ an infinite 'ninnbe?'- of 
wav® or .pulsations. o.f difterant .length, which'" produce a continuons 
xisihle spectrum extending from deep red to violet; this spectium Wng 
crossed by niiinerons^ sharp line^ representing the absorption phenomeim 
nl the elements exitingatate p the sun. On either'sidh'an' 

^ ^ nlte-violet. The latter por- 

■ ^***^^^ 'shaking from some well- 

iw fdm of a given metal b? 
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a ppark eaiis^ed bj a current of liigli tensio]i. It' we conipare the spec¬ 
trum of tile sun's light witli that of a metal^ sueli as cadmiiirrp, we discover 
that the latter shows lines extending into the ultra-violet field far beyond 
that of tlie fornler, yet it is evident, if we consider the elements known to 
be present in the suifis mass and chromosphere, by a study of the spectriiiii 
of the sunlight, that outside our atmosphere, or at least in the central body 
of the* sun, such ultra-violet rays must be present. It follows tliat the 
air suiTOiindiiig our globe must he able to absorb or otlierwise modify a 
large proportion of the latter. l\Ieasii]-ement can show wliether, as a rule, 
there is a greater or less absorption in the Tropics tlian in temperate 
climates. 

The theory was jirevaleiit some years ago that the spectrum was 
divided into classes of rays, of which those in the blue, violet and ultra¬ 
violet were considered as ‘'•'actinic.'* namely, as producing chemical reac¬ 
tions^ those ill the visible field as causing light, and those in the ultra-red 
as Iieatj although even as long ago as 1S59. Bunsen and Eoseoe - indicated 
that no sliarp lines could he drawn between the rays which give rise to the 
thermic phenomena in the atmosphere and on the earilp and those causing 
chemical changes. The power of seeing is only a subjective symptom, 
some persons may have a range of vision for light rays beyond others; all 
rays may produce chemical changes, yet it is trae that some of the latter 
are brought about much more rapidly by the portion of the spectrum 
lying toward the violet and Iteyond. tlian by the other part toward the 
infra-red: indeed, in many changes the latter can not act as a catalyzer at 
all. However, we must not lo.se sight of the fact that the total energy 
derived from the sun, in wliich must he included rays of all lengths, is 
an essential factor in maintaining chemical changes on the earth, regard¬ 
less of the fact that recent investigations liave made us cognizant of other 
sources of energy wliich are supplied by the mass of the globe itself. The 
cpiantity in whicb the former reaches the eartlvs surface at different places 
may- have much to do tilth the effect of local environment. 

In studying the manifestations of energy in other branches of science, 
we endeavor to divide such manifestations into two factors, one of inten¬ 
sity or stress, and the other of, capacity. So, in electricity we have 
volts (stress) and coulombs (capacity); in the effects of gravity, distance 
(stress) and mass (capacity). Light can be treated in the same wmy. 
I^t us suppose we have an area of 1 square centimeter through which 
rays-of a given wave length are passing from a constant source of light. 
II we double the opening, we would have, twice the light passing through, 
but If we concentrate the Total -number'of rays entering the opening of 
2 s(|uare centimeters, by means of an ideal ',Iens, mn the one we would 
obviously have doubled the amount of ^„light in the,same ,time passing 
through the, slit, the Area'of 'which had not changed/in other words,, 
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would have increased the intensity of illumination, or the amplitude of 
ihe light waves, a process corresponding to an increase of voltage, with 
diminurion of the diameter of the cross section of the wire, in an 
electric conductor. While it is easy to conceive of nfeasurenients of 
This kind wdiere rays pass through a definite, limited opening, it is not 
so easy to see how they can be made when the illumination extends over 
a vast area. Bunsen and Boscoe" and Eoscoe and Baxendell/ in their 
classical researches on photochemistry, employed an explosive mixture of 
eliioriiie and hydrogen to measure the intensity of insolation, and by a 
variation in the quantity of light, by using different sonrees and different 
diameters of openings, came to a series of results which, more nearly than 
any other, can be used as a basis of calculation. However, it seems to me 
that the possibilities of autocatalysis in such a mixture,"’ which have 
since then become nnderstood, wonld have a great influence in the cal¬ 
culation of the total effect of insolation in climates other than the one 
in wliicli these investigators worked. Subsequently, they also perfected 
a method based upon the darkening of a normal strip of sensitized paper 
in knowm intervals of time to standard colors, and this means, if the 
paper were always correct, could be developed in the direction mentioned. 
Indeed, Eoscoe ° described a self-registering apparatus for use in me¬ 
teorological stations which would, if universally adopted, already have 
made available the data sought for. However, it seems to me that all 
methods which consider ''photociiemicaP light only as a group, without 
division by the spectrum, are faulty because they do not differentiate 
the proportion of waves of various lengths contained in the total insola¬ 
tion at different latitudes and under different meteorological conditions. 
The range of rays which will bring about the union of hydrogen and 
elilorine, or the darkening of sensitized paper, is very great, whereas it 
may be only certain very limited portions of the spectral field which 
produce maximum results. 

One method enggeste itself. If two spectra of the sun, each showing 
the Bame area, that is, composed of wares of the same length, were to be 
projected upon two extremely slow photographic plates, so slow that, 
although the plates are approximately the same, slight variations in time 
would haveno appreciable effect upon the total exposure, and if compari- 
»ns were to he made as to the time necessary to produce the first visible 
image of some given line, then the ratios of these times would, for most 
praeiical purpose of oomparison, give the ratios of intensities. ;• The 
acenra^ would ipCrease, by selecting more than one line, successively. 


•tes. cif., iWii (iseaj, 117, 529. ' ' ' ■ , , : 

‘inn. d. Phfis. «. Chem. (Poggriidorf) ' (1860) 128, 291.. 

and Bamsbotto, /ourtfc Ghm. S6e. London (IbOlIvSIi 
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However, other chemical reactions could be selected, perhaps with less 
experimental clifficiiltY, provided all side reactions, siieli as oxidation or 
peroxide fonnation, were eliminated. ^Such a reaction is the decomposi¬ 
tion of oxalic acid in the presence of uranium acetate as a catalyzer, the 
gas evolved in a given time by given rays being measured, or the residual 
oxalic acid titrated. This reagent for the measurement of the two factors 
of the siiiiliglit without^, however, as yet using definite lines, has been 
utilized by I)r. Baymoiid F. Bacon, of the Bureau of Scien(?e, he being able 
to compare tlie insolation at Chicago, in dune, with that of Manila 
throughout the year. 1 will discuss his results in another portion of this 
paper. The method being fully developed, snbseqneot experiments, using 
definite lines of the spectrum will be a simple matter. 

His measurements, although extending over a limited period in Chi¬ 
cago, are nevertheless of such a nature that we have an experimental 
comparison between the effect of insolation in the Tropics and at a 
northern point. Previous attempts have been made to calculate the 
effect from the data of Bunsen and Eo.seoe,‘ taking into consideration the 
direct and diffused sunlight. The calculations result in the development 
of numbers showing that “'diffused light tends to equalize the numbers 
for the total quantity of light at different latitudes.^-’ So, according to 
Sebeliene,® wdiile ‘‘the daily quantity of light due to direct radiation is 
forty times as great at the equator as it is at the pole, the quantity of 
diffused daylight is hardly twice as great at the equator as at the pole on 
the same day.'-’ The results of Sebeliene’s calculations, based on Bunsen 
and Eoseoe’s figures, give a total quantity of light units at 0® ol latitude 
as 82,716, a maximum of 114,S3o at 30®, and a minimum of 76,048 at 
the pole. However, these calculations refer only to the midsummer day, 
and certainly lack the basis of experiment in various parts of the world. 
While the northern and .southern parts of the globe are much more for¬ 
tunately situated at midsummer in respect to light, as compared with 
the Tropics, this wmiild not hold good throughout the year. Bacon, in 
the Bureau of Science, found the decomposition of oxalic acid in the 
presence of uranium acetate to proceed approximately five times as fast 
in Manila in October and November as in Chicago during the months of 
*May and June; and recent days-in February have shown a rate as high as 
twenty. Bunsen and Eoscoe also demonstrated that days of light, hazy 
chui, through which the sun just shines, are able remarkably to increase 
the chemical activity of light. 

Buough has been said to demonstrate the difficulties to be encountered 
in securing data fit for comparison; the experimental work so far ac¬ 
complished, therefore, is as yet only tentative and must be taken for 
what it is worth. , ^ ^ 

■(■1869),,10S, 257, 260, 

' M<jig. (IW) {YD, 9, 35:4 ' 

ei4'( 1859), iq&, 2361 y ,, ''■'■■^ 
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THE COLOKATIOX Of PIIEXOI; OF AXILIKE, AND OF DIETHYL ALCOHOL IN 
IHE SUNLIGHT OF JfANILA. 

All of 115 who have experience with laboratories in the Tropics pre¬ 
sume, in a general way, that chemical reagents are nmch more subject 
to deterioration and change in such regions than in temperate climates,, 
altliongh the containers may be securely sealed from the air. Is this so, 
or is it simply a hasty generalization, liroiiglit about l)y our personal 
liias, driving us in the direction of thinking the phenomenon must really 
exist because of preconceived notions of the influence of tropical en¬ 
vironment ? 

Phenol is eminently fitted for study, because some data for comparison, 
gathered in other climates, exist. Mr. H. D. Gibbs/*^ of the Bureau of 
Science, lias occupied himself with this subject for more than a year, 
and I will give a brief summary of his results. 

The piienomenoTi of the coloration of phenol in the sunlight is one of oxidation, 
it does not occur in an atmosphere of an indifferent gas such as hydrogen or 
nitrogen. The change takes place even with absolutely pure, dry phenol and dry 
oxygen, so that the presence of moisture is not necessary. The reaction, under 
ordinary conditions, therefore, is inaugurated independently of the degree of 
humidity of the atmosphere, although the water (or hydrogen-peroxide) produced 
by the beginning reaction ttill undoubtedly have an accelerating effect on its 
subsequent rate. Crystals of such pure, diy phenol, when sealed in a tube with 
pure, drj' oxygen and placed in the sunlight in Manila at a temperature of ap¬ 
proximately 30®, color perceptibly after two hours and the entire mass changes 
to a deep red liquid after five days. 

This rate of coloration probably varies with the seasons. When the sun is 
directly overhead there i.s apparently a much more rapid production of color 
than in December and January; and it is more rapid under quartz than when 
the sample ia exposed under soda glass. This latter difference wo-uld seem to 
point to the fact that the change is inaugurated by and accelerated in a greater 
degree by the uitra-violet portion of the spectrum, not absorbed by quartz glass, 
than by the others, although the effect can be brought about by heat alone, but 
much more slowly. 

The absorption spectmn of phenol gives a broad absorption hand at X=;:272 gg,. 
There is, therefore, according to Baly and Collie,” a condition of unstable 
equilihdum of one hydrogen atom in each molecule of phenol, at a given tern* 
peature ■ in ihe' dark., Therefore there would be a constant ratio betw|^eh the 
large proportion of phenol in the enol form and the minute quantity of tjie keto 
(qulmone) form. The actio® qf'light, especially of that' of the ultra-violet,:|ertion 
of the spectrum, would theref<we be to change the equilibrium by increasing the 
proportion of the latter present, and hence the rate of oxidation; it being 
prwamed thAt the enol form, the.one ordinarily accepted'.for phenol, not' 
attacked by the oxygen, No^ quinone form seems to be present in the crystals. 
Anisol is not <»loxed by oxygen or ozone in the presence of sunlight, hence it is 
'':lo no'swfe'.laMlefoim'exists in theHatten^ ■ 

‘‘ *fm Imrml, 4 U.tOSJ, 3, 3#1 j iWd (1909), 4, 133. a' ■ 
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The color change of phenol takes place much less rapidly in temperate 
climates where measurements have been made. Eichardson gives three 
days in Cliftoiy, Englandand in some instances several weeks have not 
sufficed to produce the color. A tube of phenol and oxygen, in the dark, 
kept at a temperature of 100° for two weeks, gave only a faint yellow color, 
and phenol under the same conditions in tlie diffused light of a laboratory 
room at Manila at a temperature of approximately 30° was not appreciably 
colored after two months. 

The products of oxidation are qiiinol, quinone and catechol, all of 
which coniirni the eonclnsioii that the eliange to the qninone formula is 
markedly accelerated by the ultra-violet rays wliicli are absorbed by 
phenol and point in the direction of the supposition that these ra\'s are 
present in greater proportion in t4ie sunlight of the Tropics, at sea levels 
than in more northern climates. The conclusion in regard to the labile 
condition of one-sixth of the hydrogen in phenol would probably also be 
found true for a large series of similar compounds^ and may, possibly in 
the future be extended so as to explain a great many chemical phenomena 
prominent in tropical climates. 

Aniline is even more fitted than phenol for a study of the effects of 
insolation, as the changes are brought about with greater rapidity and 
the oxidation products are present in greater quantity. 

When perfectly pure aniline is sealed in a thin glass tube with dry air 
and exposed to the sunlight in Manila during the months of April, May 
and August, it darkens and assumes a decided red shade in less than ten 
minutes. Of course, the temperature, as in the case of phenol, is also an 
important factor. 

The prodiKJts of tlie reaction which liave been isolated are azobenzene, 2,.5- 
dianilinoqhinone, :?,d-diaiiilinoqtiinoneanil, and azophenene. The oxidation is 
tlicrefore in all probability accompanied by one of condensation, and again it seems 
not unreasonable to refer the rapid accomplishment of this portion of the reaction 
to the part of the spectrum lying in the violet and beyond. 

Pure samples of aniline also became colored upon' long standing in the dark. 
Aniline, like phenol, therefore, lias a portion of its hydrogen labile and probably 
shows a similar equilibrium between the ordinarily accepted formula and the 
quiiioid structure as is presented by phenol. Its absorption spectrum also gives 
a deep band in the violet. 

However, aiiiline differs from phenol in the fact that in the tropical 
sunlight it undergoes chemical changes even in the absence of, oxygen, 
tliat is, when it is placed either in mcuo or in the presence of indifferent 
'gases' such as hydrogen, nitrogen, or carbon dioxide. At first it is colored 
'yellow and finally it changes to a brilliantned. 'The work on this subject 
'is not/entirely completed. However, it ,may be stated that no gas' is 
'evolved, azoplienene is the' main substance formed, and ammonia' is also 

to-ind. (189S)', 12’, 4H., , . ; 
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pre?eiii. The sunlight therefore, in this climate, produces a profound 
decomposition of aniline, oxidation to azophenene and simultaneous reduc¬ 
tion to aiiiiuonia and probably benzene taldng place. ISTo data for com¬ 
parison with the same reaction as produced hy the sunlight of temperate 
climates are at liand, Imt it is safe to presume that a change of the kind 
just iiientLoned does not take place except with extreme slowness in 
iiorrheni latitudes: at least none of us have ever become aware of it before 
working in Manila. 

Mr. Gibbs has also taken np the study of the oxidation of methyl alcohol 
ill the surdiglit and has shown that formaldehyde is readily produced in 
this climate, although in other, more northern portions of the earth, no 
reaction at all could be noted nnder these conditions. Methyl salicylate is 
also colored in the siinliglit of ]\[anila with a fair degree of readiness, the 
nietliyi alcohol produced by the hydrolysis of the ester being oxidized to 
formaldehyde and tlie latter condensing with the derivatives of salicylic 
add to produce a dye. 

All of the reactions which have been mentioned are still the subject 
of investigation, but enough has been brought out to render certain that 
the tropical sunlight, in fact, produces chemical changes which either 
tahe place much more slowly in temperate climates, or indeed do ‘not take 
place at all. 

THE DECOMPOSITION OF OXALIO ACID BY SUNLIGHT IN THE PRESENCE OF 
URANIUM ACETATE. 

In order, if possible, to obtain a quantitative estimate of the effect of 
the sunlight at tliis latitude, and to institute comparisons between this 
effect and that to be observed in the more northern portions of the United 
States, Dr. Ea}Tiiond P. Bacon, of the Bureau of Science, has modified the 
method adopted by Duclaux.^^ 

The latter author, subjecting oxalic acid to the action of the sunlight, 
ill the presence of oxygen, in various parts of the globe, encountered the 
following remarkable facts. 

Two moDths of uninterrupted observation showed that the solar ecwhbusiion 
pases through wery different values within twenty-four hours. These'Changes 
are soteetlnies very sudden and exceed, especially those of the thenaometer, the 
barometer, and even those of the average brightness of the day, 

8o, for extniple,/on a fine, day without clouds, there was 34 per cent" of the 
feotation of oxalic 'acid destroyed,.' while, only five days earlier in the year, on a 
day witli slight cinus, per cent were burned. A bright day in Oetobey/showed 

per cent as .against ,per. cent when the sky' was cloudy during the';;chtire 
time d.expwnrc/'ihdnveii greater,contrasts,, from 7. to 28' per cent, were, observed 
m days «tirely'similar to all outward,,'appearances*,., „The, maximum' decomposi¬ 
tion appeam to fee in tfee.spnngh,’ ■“ ''' ;, ',r , ' " 
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, Comparisons made in August between St. Pierre le Port, on tlie Cliaiiiiel. and 
Helsingfors (latitude G0“ 10') gave as a maximimi 44 per cent of decomposition 
in France and 77 prer cent in Finland, between the lioiirs of 8 and 4. a most 
remarkable result., tending to show that the chemical effect of the sun’s rays, isi 
late summer, is greater at the far northern latitude of Hesingfors than in France. 
In x41geria, during the same months, the maximum was only 14 per cent. Accord¬ 
ing to Duclaiix’s experiments, therefore, the chemicaL effects of the sun’s ligiit 
diminishes in the summer months as we proceed from a northern climate tovrard 
the equator. 

The above results do not hold good in TIanila. Hero, following the 
method of Diiclaiix, Doctor Bacon has found than using 10 cubic centi- 

in.eteTs of oxalic acid, the decomposition of oxalic acid, between the 

hours of 8 and 4., is almost always practically complete. Tliiis. the figures 
for four days are 6S. DG, 85, and 100 per cent, respectively, and even on 
a day over one-half of which was cloudy (.Jamiaiy 19), complete oxidation 
had taken place by 5 o'clock in the afternoon. T^Tiile there is no doubt as 
to the results obtained by Duclaux in the dry climate of Algeria, near a 
great desert, it certainly is time that those reached in Manila are contra¬ 
dictory to the ones which have been quoted, and that there is here a marked 
increase in the rate of decomposition. 

However, the oxidation of oxalic acid in the sunlight suffers from a 
great defect. Duclaux noticed that a solution when first exposed decom¬ 
posed very slowly and that the reaction is subsequently rapidly acceler¬ 
ated. lYe have shown here that this phenomenon depends on the forma¬ 
tion of hydrogen peroxide, and that the increasing rate is clue to 
autocatalysis. While the method, therefore, gives a certain measure of 
comparison, it is not above criticism. 

The decomposition of oxalic acid in the presence of uranium acetate is 
not dependent upon oxidation, and is not accelerated by autocatalysis, and 
is therefore iimch better adapted to comparative study.^^ Doctor Bacon 
also had the good fortune, while in America on leave, to compare this 
reaction in Chicago with that in Manila. The time in Chicago was 
during the months of May and June; the total average extending over ten 
days gave, for Chicago, approximately 100 cubic centimeters of gas in 
two hundred minutes, and in Manila, tvith the same solutions, 100 cubic 
centimeters in forty minutes. It is also at present noticeable, in this 
climate, that as the altitude of the sun is increasing, the decomposition is 
accelerated; thus, January, 1910, gave an average decomposition of 0.081 
gram of oxalic acid per hour as compared with 0.090 in the middle of 
'February. The optimum day in Manila has far exceeded the .ratio of 
5 toT observed above, and has more nearly reached 20 to 1. 

' ' ; ^'Eaymond F. Bacon. This Joumalj Bm, A flSOT), 2, 129.. 
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ACTIXIC AXD NONAOTINIC DAYS. 


Tiie Llifferences between various days apparently similar in every 
respect as regards insolation is very remarkable, and what is still more 
striking, liazy clays seem often to bring about greater decomposition of the 
o-xaiie acid than those which are perfectly clear; conditions which liad 
previously been noted by other authors referred to in tliis paper, 

A table will make this more evident. 

Table I .—DecOMposidon of oxalic add in the presence of uranium acetate. 


Xo. 

]yn>. 

■ Decom- 
' position, 

; grams of 

1 oxalic 
’ acid. 

Day. 

1 

i Jan. 

17 

1 0.084 

Bright sun. 

Hazy. 

2 

' Jan. 

IS 

1 0.083 

3 

Jan. 

19 

1 0.049 

Partly cloudy. 

4 

Feb. 

4 

0.080 

1 Partly cloudy, but on the whole fair. | 

5 

Feb. 

5 

0.050 

j Bright sunlight. 

6 j 

Feb. 

7 ' 

0.035 ; 

i Sun intermittent but still partly bright. 

“ ' 

Feb. 

S i 

0.045 

1 Hazy and cloudy. 

S 

Feb. 

9 ’ 

0.075 

Hazy and cloudy. 


Feb. 

14 

1.000 

Bright sunlight. 

10 

Feb. 

16 I 

0.085 

Partly cloudy. 

11 

Feb. 

17 i 

1.120 

Bright sunlight. 

12 

Feb. 

18 

j 0.041 

Cloudy. 

13 

Feb. 

21 

0.047 

; Cloudy. 

14 

Feb. 

•22 

0.073 

Bright sunlight. 

15 

Feb. 

23 

1.500 

Bright sunlight. 


It is feasible, therefore, to divide even the days of bright sumsliinc into 
those which are ‘^^actinie*^ and others which are ^hionactinic.” Tints, 
mimberc 9, 11, and 15 are distinctly actinic, whereas number 5 and Id are 
nonaetinic; nndonbtedlj the elfeet of insolation in the Tropics during 
the former would be mneh greater than during the latter; indeed, some 
of the nonactinic days are very nearly like those of temperate climates. 


THE EFFECT, OF TROPICAL SDKLIOHT OK THE ATMOSPHERE, 


Another phenomenon to be observed in Manila in a marked degree, and 
which, solar as I am aware, has not been recorded in the Mteratnfelrom 
other climates, is the extensive ionization of the air when exposed to‘ the 
Kinilght. Doctor Bacon, using a modern electroscope, has been able to 
show that our atmosphere, when exposed to the direct rays of'the: sun, 
rapidly discharges the instrument, the'loss of potential being 46 volts 
per horn, wherm, in the diffused %ht of a room it is only 15, and dtomg 
fnght Tils is certainly a remarkable 

et The only comparative data on hand 
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are a few by Elster and Geitcl giving ns an indication of wliat tiie fail 
of Toltage would Ijc in nortliern climates. They found, in ATeniia on a 
^'ol^age of .2.TT, in clear weather. S.58, but on a day when the 
sky was half overcast^ 13.67. These authors ascribe the plieiionienon 
to radio-activity, but our results in Manila, where radio-aetiye pheiioniena 
are not especially prominent, would lead to the concliision that tlie air 
is ionized b}' sunlight. The presence of this ionization in so great a 
degree in our atmosphere would indicate a condition of the solar spectriini 
which might well account for many of the so-called excessive ed’ecTs 
which have been observed. 


THE EFEECT OF SUNLIGHT OX WICBOOUCtAXISMS. 


A great mass of literature exists on this subject, but the later publica¬ 
tions of Hertei have brought the study down to such a clear basis that 
it seems scarcely necessarj^ to enter into the work of previous authors with 
any detail. Suffice it to say, it is a fairly well established fact that 
bacteria and even their spores are destroyed by sufficient exposure to 
the sunlight. Of course, the time necessary for this effect curies greatly 
with the latitude and the degree of insolation, and naturally the errors of 
observation* are very large. 

The general method of procedure has been to expose plate cultures or tu!.>es 
to the direct action of the sunlight during fixed hours., placing controls in the 
incubator, and covering either portions of the plates or tubes, or their contents 
where needed, by tin foil. Of course, in the majority of published researches, 
care was taken to exclude heat action by proper precautions. Different colors 
were produced by colored plates or solutions, in some instances speetroscopiealiy 
examined. But few of the authors have used quart25 prisms and lenses to give 
a spectrum. It is well known that glass absorbs the ultra-violet of the spectrum. 

Hertei undertook his ex|3erimental work not by employing the entire 
sunlight, or by blending with colored glasses, but by the spectnmi of the 
sun from the ultra-violet region, using an apparatus the parts of which 
were constructed of quartz, testing the action of the light within different, 
but sharply clefmed regions of determined wave length. The first source 
of light employed was the bright line from magnesium at X=280 /xp. 

Bacteria and vibrios iB, €oU, B. prodigiosus, the -vdbrio of cholera, B. typhosus 
and others) in the first moments of illumination by this portion of the spectrum, 
increased in mptility, that is, gave evidence of stimulation, but after a few 
seconds there was a retardation, and finally complete rest. The bacteria of decay 
also were markedly affected, with final death. Especial experiments demon¬ 
strated' that the light had no effect on the culture media, so that the sterilimtion 
resulted because of the action of the radiant energy on the organisms alone. 

' Ann, 4, Fliys, ( IV ), 2, 425. The authors used an ^ instrument of Mentieal 
fonn, with our own. ■ , , , ' 

'\¥mwhr, Phgmol (1904), 4; (1905), '5; (1900}, in Biol 

27i'fil0. ^ ' 
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Paramfcia, wFen exposed, sliowed an instantaneous state of unrest, with a 
teiideiiev to escape from the illuminated field, longer illmniiiation finally brought 
about their complete decomposition. Nematodes were more resistant, death fol¬ 
lowing: only after two or three minutes. Larvee of amphibia showed a decided 
wandering- of pigment toward the spot in contact with the light. All of the 
organisms investigated had a marked reaction toward light of 280 /Mfi, first in 
increased motility or contraction of contractile tissues, followed by lassitude, 
slmvness of motion and final death. Toxins and ferments were also tested, so, 
for example, the toxin of diphtheria was rendered entirely inert after five miti- 
utes; trypsin, diastase, and the ferment of rennet were also profoundly affected, 
but not in as great a degree as the toxins. 

The experiments next were extended to lights of various wave lengths, the total 
energw of each region of the spectrum being measured theniio-eleetrically, it 
developing that ^'the action of one and the same spectral line is directly propor- 
Honal io its total intensity, as measured thermo-electricallyP 

The physiological action of the rays diminishes with increasing wave length, 
a difference of 50 yy showing a marked effect. Light of 2S0 yy kills organisms 
almost at once, whereas that of 440 yy, of equal intensity, does so only after a 
mimber of hours of action. 

Perhaps the most important result of HerteTs work, for our present purposes, 
is his proof that not only the total energ}^ and the w-ave length of the incident 
light are of importance, but also the relative proportion of the rays absorbed by 
the organisms, for he developed the fact that the absorption of radiant energy 
by the tissues of the organisms investigated is dimihislied the longer the wave 
length of the light which is employed. 

The action of a specific kind of light on organisms is tlierefore not only 
dependent on its total intensity, but is also in the greatest degree related 
to the power of absorption for this light possessed by the tissues. By 
means of eiytlirosin Hertel was able so to stain the cells of living organ¬ 
isms that their power of absorption for waves of greater length than 280 
fxpL was markedly increased. The introduction of this experimental modi¬ 
fication enabled Hertel to demonstrate that even the visible light rays 
could bring about destruction of tissue in the same time as the ultra-violet. 

The physiological action of light rays is therefore not dependent upon 
any specific region of the smfis spectrum, the wave length is only of impor¬ 
tance in such degree as the total energy, and the power of absorption is 
determined thereby. A plant,, for instance, for the existence of which 
light is' absolutely neeessaiy, takes on a ■ color which is complementary 
to '“die incident rays, for example, Oscillaria scincta colors red' in "green 
; light 'and''gi*een: in red. Light also has an unfavorable eSectmh'the 
phenomenon of cel! division, but this only takes place with'higher intensi¬ 
ties. Different pigment cells have a different absorptive power for inci¬ 
dent light according to its wave length, but the ultra-violet rays are 
eqnaBy absorbed by ail. Therefore, the latter differ markedly from visible 
light, in which the absorption maxima, according to the color, lie at 
diwie and faisremoted parts t>f the spectrum. 

^ mm chtracte of the fe of fundamental importance 

, in determining iih df for all sa.vn the ultra-violet rtys; 

the in distinction" to 
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those of Heitel on the pigments of natural tissue, have sliown that the 
absorption of the former for ultra violet light differs mai-kedly accord¬ 
ing to the nature of the chemical individuai employed. 

While Hertehs investigations have no direct bearing, at present, on the 
subject of tropical sunlight, because concrete and connected experiments 
in the Tropics are lacking, still the coloration of plienol and aniline, 
the oxidation of methyl alcohol,, the rapid decomposition of oxalic acid 
in the presence of uranium acetate, and the intense ionization of the air 
in Manila, are possibly referable to a larger proportion of ultra-violet 
light in the sun's spectrum at this latitude: and therefore, if tliis be so, 
it will also be true that living tissues will be affected abnormally, c»r, in 
other words, tve should expect the effects of tropical sunlight upon micro¬ 
organisms and those of a higher order, and the consequent endeavor by 
pigmentation or other means of these oiganisms to protect themselves, 
to be similar to those observed by Hertel for tlie ultra-violet in liis spec¬ 
troscopic investigations. Of course, we must not lose sight of the fact 
that the tropical sunlight probably displays a greater intensity of all 
rays, and that this effect w'ould be cumulative. 

Ewart calls attention to the fact that plants in the sunlight of the Tropics 
seek to protect themselves by the production of a red color (erythrophyll) the 
absorption spectrum of which has a hand in the -violet. In a journey to Java 
he observed that the red color of the leaves was more common and marked in 
the low, tropical valleys than higher up on the mountains. In the cloud-covered 
belt it was entirely absent, but above the latter it again appeared. 

However, it lias not been proved that the tropical sunlight really does 
contain a greater proportion of ultra-violet light than that of northern 
climates. So far, we can only come to the conclusion that it has a greater 
intensity, as the experimental work which I have given has shown, and 
that a ceiffain proportion of rays lying in the ultra-violet is present. 
Greater intensity, although with but a small area in the latter portion 
of the spectrum, would bring about results similar to those which would 
be observed if the light extended to fx^i beyond. 

THE SPECTRUM OP THE SUM IX MANILA DURING FEBRUAET, 1910. 

We have endeavored to solve this problena in Manila by the construc¬ 
tion of an instrument from such means as are at hand. Funds have 
heretofore been lacking to have made by the best mechanics of America 
or Europe a spectro-photographic apparatus entirely adapted to the 
needs of the investigation. 

■ 'Our spectroscope consists of a Rowland grating, a heliostat, both very kindly 
loaned to' us by the Philippine Weather'BurcauJ® and a quartz lens'and slit taken 

Lim^,So.e, (BoL) (1895)^ 31, 364; A.m, BoL. {189J), 11, 440. 

' X Wish' ,at this' pla^e to express ray ■sincere thanks to the Reverend Father, ,Jos4 
.AlgU'^v'toireetor 'of the: Weather Bureau^ at Manila, for his, loah "of apparatus 
agA his, ;ratot-'kindly'todperation in all ,th^t we 'of, Mm* 
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from a Zeiss ultra-violet photomicrographie apparatus. The three are mounted 
in a line upon a prism base, and tbe image of the .spectrum is projected upon 
a camera placed «nt one side, and in the plane of the slit. The necessary motions 
of camera, lens and grating are provided, but, unfortunately, we can not work 
with eiiiwed plates, so that only a small portion of the spectrum is in focus at 
one time. The vhole apparatus is inclosed in a light-tight box and secondary 
spectra are excluded by an appropriate shield within the box. (>See fig. I.) 
The use of the lielio.stat can be avoided by pointing the apparatus directly at 
the sun. 

The spectra obtained at noon are shown by Plate I. They do not 
probably extend beyond y\=291 p, /a, and therefore not mneh farther tlian 
lias lieeii observed by others. Measureaients undertaken by hlietho and 
Lehmannin Assuan^ Berlin, Zermatt, Gornergrat, and Monte Eosa 
give practically identical numbers, namely 291.55 to 291.21 pp during 
the latter part of Angnst ami the first part of September; these authors 
finding, in contradistinction to the observations of (Jonm,-^ tliat altitude 
above the sea level makes no great difference. As one of these places 
is at 24® dO' north latitude, where the others are in northern climates, 
it is evident tliat as the extent of the nltra-violet field does^ not change 
material!}’, the intensity factor in the solar spectrum must vary to a great 
extent in different places. However, it is possible that a considerable 
range of ultra-violet is absent at present (March 1) from our sunliglit. 
Probably this area will increase as tlie angle of the sun diminishes and 
as the season advances; and it may reach a maximum in April, although 
these recent results would seem to indicate that even here we will not 
get below 288 pp. 

Enough has already been demonstrated to prove that tlie emphasis 
placed upon tlie ultra-violet spectnim in tlie preceding part of this paper 
is justified. ' 

GENERAL CONSIDERATIONS. 


If we consider the equator as being in one plane and the poles, in 
anotlier, normal to the incident rays of the sun, it is obvious that the 
relative distance between these two points is practically infinitely small 
as compared with the distance of the sun from the earth. If we regard 
tliis phase alone, obviously the insolation, at the equator and the poles 
would approximately be equal. However, these two positions are on 
different points of a sphere, which is surrounded by the atmos])here, so 
tliat not only is the angle of incidence of light rays different in different 
regions, but also, as they pass from the ether into the atmosphere at 
different angles, they aiffer refraction in differing degree. The shorter 
wwe lengthy m this respect, are influenced to a greater extent than the 
' ante proper’conditions,, are wi finally totally absorbed or 

^ none wouW the eaartk condition would 

, i 8, 268. 
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eouie about the more readily, the greater the niunher oi' layer? ot the 
atmosphere of different densities which exist at any given place. So^ 
ill iiortliern climates, where irregular and high winds may prevail, strata 
might he produced in great numbers by meteorologic conditions, and as 
each layer or stratum has a different density from the one above oi’ below 
it, it would take its part in the total amount of refraction. "W liere the 
dist]il>arion is fairly equable as it is in the region of tlic trade winds, 
we would expect a greater proportion of the wnves of short length to pass 
the atiiiospliere to the earth; at about 30° of latitude accurate observa¬ 
tions will probably discover locations in wdiieh the sun has great actinic 
power. At the equator, where the great mass of heated air rises to flow 
toward the poles, while the air from the north and south passes in, we 
may have w'liat might be termed an atmospheric lens effect, serving to 
concentrate the rays of the sim, as they pass from the rarer to tlie denser 
medium, and thus giving more intense insolation. In this discussion 
the modifying factors of diffused light, and of that reflected from the 
earth, are not taken into consideration, obviously these will vary greatly, 
and will be much iiifliieiieed by local conditions. 

Aitlioiigh we may conclude,, from the experimental data given in the 
preceding portions of tliis paper, that insolation in our regions is really 
of greater intensity than it is in northern climates, we must also note that 
the measurements of value in determining this question are undertaken 
on days of. bright sunlight or of slight haze. It has already been shown 
that the latter arc often more '‘aetinief- than the former, perhaps because 
of reflection of the sun’s rays which reach the earth, tlms increasing the 
total quantity of light over that winch would be present on a clear clay. 
This, however, does not account for the differences observed between two 
equally clear days at the same time of the year, one of which may be 
'hKhioic,’’'the other “nonactiniei^ 

What causes this difference? Is it brought about by air currents of 
differing density, causing refraction or even total reflection of a portion 
of the light ? Is it due to some disturbance in the chromo- or photosphere 
of the sun itself? Or, again, has the phenomenon of ionization of the 
iir, by absorbing the radiant energy for this purpose, a'Connection with 
thw conditions''?' I confess I um neither physicist, astimomer''nor' 
meteorologist, and, must 'leave the answer to others.. It suffices here to 
stele that this is a fact which must be reckoned, with in' dis'eussing the 
tetel' annual insolation'of our regions. 

, Again, wiieil' 'We consider 'many places in the' Tropics, which are re- 
a whole,;,a6'having.a,climate unsuited lor,continued 'residence 
of European races, we inust remember fhe toge proportion of the'year 
in iMch the sky is ofercast. ^ Qmdy diys, in distinction from those in' 
wMeh the sum is hut ofenred hj hme, naturaily show the effects 
of insolation |o u 'pmeh of sunlight, tlie intensity 
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of tlie light (liiiiini>shiiig with the density of the dou(h. 'Flie Philippine 
Weather Bureau lias stated to me that, so far as they are aware, tweiite- 
four hours never pass on the Island of Luzon entirely free froiii cloud, 
and if we calculate the average number of hours of sunshine in i\Ianiia 
as compared with those of many other places in northern climate^, such 
as Denver or Santa Fe, situated in the Middle West of tlie Tnited ^States, 
we find tile iigures very must less for this district, namely, for Manila, 
51 per cent of the theoretical sunshine as against ])er cent for Denver 
and 76 per cent for Santa Fe. Even Chicago and Xew York present 
iigures higher than Manila, namely, 57 per cent for Chieago and 5(5 ptu* 
cent for Yew York. Wliile, during the clear days, the sunlight may he 
more intense liere, nevertheless many northern climates haic, on tlie 
average, more hours of insolation, entirely regardless of the lengthening 
of tlie days during the summer months as we leavo the etfuator. If we 
take an entire year we may not liave a greater amount of radiant energy 
here than in many places of the Temperate Zone, and perliaps even less. 

To what, tlien, are the supjiosed untoward effects of the tropical 
climate due? Is it perhaps that at certain times of the year we may have 
a greater intensity of light, altlmugli the average may not he any more? 
If this were true, would not the total result he even more apparent in 
such regions as Yew ]^[exico, or in deserts, in whicli certainly the sum 
total of insolation would ])e larger in quantity than in Manila? Fn- 
(loubtedly, periods of great light intensity would, dining certain timt^s, 
have their effect in the more rapid destruction of lower organisms, and 
on plant life, on which only a brief period of excessive insolation would 
be either destructive or highly detrimental. Hut is this true of a highly 
organized being such as man, wlio, for a large part of tlie year, is pro¬ 
tected, to a greater 'or less extent, hy meteorologic eoiiditionsr The 
results of intense insolation do not seem to be so very a|)parent in this 
region; C(‘rtain]y cases of sunstroke are rare. 

Much has been done in the way of experiment with clothing and liead 
coverings of various colors, so as to avoid tliese very same effects, but in 
introducing any such modification the experimental w'ork of Baly and 
his co-workers in regard to tlie absorption s]ieetra for ultra-violet of 
the various dyes must he taken into aeeoimt. It d<x>s not matter so 
mueli wliat tlie color of the dye is, so long as it presents a considerable 
absorption hand in the proper region of the spectrum. 

It seems to me that in any discussion of the effects of tlie Tropics, not 
only the sunlight, but also tlie general average humidity, the proportion 
of cloudy and rainy clays, and above all, the continued equable tem¬ 
perature Without sharp contrasts of heat and cold, must be taken into 

Ghem. 8oc. J^emdon {imi), 85, 1029,;' (1005), 87, 1332': '(1000)., 89, 
'■5027960,, 982y (1907,), 92, 1572., 

' , 04620—~2: ' ■ ' , ' ■ , ' ' . ■, ' '''''' 
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coasicieration. Tlieii; toOj we must remember that the hygienic surround¬ 
ings are different here than in our home countries^ arid in the majority 
of districts lying in these regions the native population has not, as yet^ 
advanced sufficiently in education to eliminate many of tlie factors whicli 
in themselves may produce a marked effect. Perhaps^ when modern 
iiietliocls have been more generally extended, the world may to a large 
exient alter its opinion in regard to this portion of the globe. Europeans, 
corning to the Tropics, change their mode of life, and do many imprudent 
things which bring their after-effects. 

The subject t^diich I have undertaken to discuss is so complex, the 
experimental work is as yet so little advanced, that I have been able 
to give only an outline of what may be done, and to suggest lines of 
investigation for the future. Many of the papers or monographs whicli 
have a more or less direct bearing on it I have not been able to quote 
at all for lack of space. The physicist, chemist, meteorologist and 
experimental biologist should all combine to bring a clearer understand¬ 
ing into the field; the plant physiologist and ecologist certainly have 
topics for study for many years to come. If my paper may seem to be 
inconclusive and simply to bring together a number of nohrelated results, 
it is because the subject can not, at present, be treated in any other way. 

Work on the sunlight will be continued in the Bureau of Science 
as opportunity affords, and we hope, in the not too distant future, to 
bring greater clarity into the field. The biological laboratory, with the 
means now at hand, will also study the effects of tropical light on 
microorganisms. 



ILLUSTRATIONS, 


Plate I. Spectra of various metals and of the sunlight taken "^nth tke grating 
and quartz lens. The lines in the ultra-violet are obscured by repro¬ 
duction. The print is given to show, approximately, what the 
instrument uni! do, and a more complete series will be published in 
another communication, w’hen better results are obtained. 

TEXT FIGURE. 

Fig. L a. Lateral view of spectroscope; B. End view of slit and camera; C. 

Grating; D. Quartz lens; E. Slit. 
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THE TREATMENT OF TRYPANOSOMIASIS WITH ESPECIAL 
REFERENCE TO SURRA.^ 


By PviciiAED P. Stbo^’g and OscAr, Teague. 

{From iJie Biological Lahoralorg. Bureau oi Science, l[a7iila, P. I.} 


One of the most important problems that confronts the scieniific 
medical world to-day is the treatment of trypanosomiasis. Sleeping 
sickness is claiming its thonsands of victims each year in Africa. New 
districts are becoming infected and the disease is on the increase in 
certain others in spite of the precautions that are being taken. From 
an economic point of view tlie loss of horses, cattle and camels from 
surra and other forms of trypanosomiasis is very large, India, Egypt, 
Java and the Philippines have suffered severely in this respect. The losses 
during the epidemic wdiich began in Manila in 1901 amounted to several 
millions of dollars. Almost all of the large islands of the Philippines 
have been shown to be infected from time to time with surra, and the 
loss in liorses and ciittie has been eon.'^tant and of no small magnitude. 
From a theoretical point of view, studies in the treatment of trypan(3S0- 
miasis liave led to tlie development of a new field in therapeutics, viz, 
that of ''’clieniotherapy.’^ Since tlie trypanosomata are motile and live 
for several hours in defibrinated blood, it is possible to study the action 
of various chemical substances npon them; sucli of these substances as 
prove to be effective against the parasites in vitro may then be tested by 
injection into infected laboratory animals. By these methods it can 
readily be determined wlietlier or not changes of a given nature in the 
constitution of an organic comjioiind improve its efficacy against the 
trypanosomata. 

In the following discussion we shall not consider the development of 
the tlierapy of trypanosomiasis in chronological order, nor attempt to 
consider the entire literature upon this subject, but, for tlie sake of 
clearness, we shall arrange the more important methods of treatment in 
the foliomng order and discuss each separately: 

1. Serum therapy and vaccination. 

II. Treatment with aniline and otlier dyes. 

III. Treatment with compounds of arsenic. 

IT. Treatment with compounds of antimony. 

AL Treatment with a eomhination of two or more drugs.' 


' ^:Read at the first biennial meeting of'the I'ar Eastern Association ,of 'Troplyai 
'Medicine,, at Manila, March 7,'1910... ■' ■■ '''' '/'V 
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I. SERUM THERAPY AND VACCINATION. 

Antibodies against trypanosomata have been demonstrated in the 
sera of animals suffering from a chronic form of the disease and it lias 
even been shown that such sera when injected simultaneously with the 
trypanosomata of nagana into rats will sometimes protect the latter from 
infection. However, all attempts to obtain a therapeutic serum against 
the trypanosoma infections have thus far failed. Ijaveran and Mesnil 
(1902) tested the effect of injecting human serum into nagaiia-infected 
rats and mice on the supposition that man is not susceptible to nagana. 
It is claimed that marked improvement followed the injection of human 
serum. However, the disease in these animals was not cured. 

The vaccine treatment, that is, the injection of blood containing 
killed trypanosomata, seems likewise to have no intluence on the course 
of the disease. 

Martini suggested that the inoculation of cattle and iiorses in iiilected 
districts with an avirulent strain of the trypanosoma in question iniglit 
protect them against later infection with a more virulent form of the 
disease. In our opinion this would be a very dangerous experiment; 
for it seems possible that the avirulent trypanosomata might regain 
their vinilenee in the course of time and that the ‘‘parasite carriers'’^ for 
wiiich we were respcmsible might become a fearful menace to all tbe 
stock of the district. In this connection it is interesting to note that 
a number of observers have shown that animals which have recovered 
from trypanosomiasis by treatment are not immune on reinoeulation. 
Manteufel also found that a previous combined treatment with virulent 
trypanosomata and a highly immune specific seiaim does not as a rule 
result in the production of an efficient immmiity. 

TBEATMENT BY DRUGS. 

In observing the results of any form of treatment, usually tlie more 
acute the eoui'se of the disease, the more readily can conclusions be 
formed in regard to the efficacy of any particular drug. This fact 
should be borne in mind in the selection of the experimental animals for 
testing the various remedies. The extremely chronic character of sleep¬ 
ing sickness in man, explains why such ■ a long time' has'elapsed before 
anything like a 'unanimiiy of opinion, with regard to the' efficacy or 
^' inefficaey of certain drugs has'been achieved. ' ' 

Since small animals very generally tolerate larger doses of medicine 
in pioportion to their Dody weights than do larger ones, theoretically it 
should be easier to destroy paranites in the blood of the former than of 
the latter. It will be seen later in the discussion that this actually has 
found td, be ^ It ilmdm and should be borne in 

. that results obtained on 

Ihe assumed to hold 
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II. TREATMENT WITH ANILINE AND OTHER DYES. 

The treatment of trypanosomiasis with the aniline colors was intro¬ 
duced hy Ehrlich;, wdio first employed coloring matters belonging to the 
beiizopnrpurin group for this purpose. A substance (trypan red) was 
discovered which was found to possess marked tiwpanocidal properties. 
Since this discovery considerable attention has been given by numerous 
observers to the study of the value of other coal-tar dyes Ijelongiiig to 
the benzidine (diazo) group, to the triphenyl methane, and to the afridol 
colors. 

However, very extensive experiments have shown that wliile the sub¬ 
cutaneous injections of trypan red, trypan blue, brilliant green, malachite 
green, parafuclisin and a few other dyes, into small animals, such as 
mice and rats, can sometimes permanently free them from trypanosomata, 
larger animals can not be cured by these drags. Koch treated a num¬ 
ber of patients suffering from sleeping sickness in Africa with trypan 
red but obtained such unsatisfactory results that he soon diseoiitiiiued 
the use of the drug. The administration of the dyestiuffs by mouth to 
experimentally infected animals lias given even less satisfactory results 
than the subeutaheons injections. It is true that Ehrlich was successful 
in preventing subsequent infection in mice after feeding them para- 
fuehsin and tliat this work was confirmed by Browning. However, 
recently Breinl and Kierenstein were unable to obtain any favorable 
results by such a method in large animals. Two horses were fed on 
parafuclisin; one received 15 grams daily hy mouth for thirty days and 
died after having shown toxic symptoms from the parafuclisin; the 
second horse ’ received 15 grams by mouth for forty-eight days. On 
inoculation it became infected in the same manner as an untreated 
animal. In our opinion the aniline dyes thus far experimented witli 
are of practically no value in the treatment of sleeping sickness in man, 
or of trypanosomiasis in the larger domestic animals. This field of 
treatment seems at the present time practically to be abandoned. 

HI. TREATMENT WITH COMPOUNDS OE ARSENIC. 

It appears that Livingston and Braid, as long ago as 1858, first 
suggested the use of arsenic for the treatment of horses infected with the 
bite of the tsetse fiy. 

Lingard, in 1893, and Brace,, in 1894, also employed arsenic as a curative and 
prophylactic agent for surra and nagana'respectively. 

Laveran and Mesnil, in 1902, performed extensive experiments with several 
arsenical compounds, 'obtaining the best results with sodimn arsenate. With 
this drag they were able to cause the parasite to disappear from the blood. 
While the lives 'of the animals were considerably, prolonged, a permanent cure 
was not effected. Similar results were obtained in, ,the' ireatment, by arsenic, 
of' horses, afflicted with snrra in the'Philippines 'by Cnrry, Mnsgmve and one of 
ns, ,in 1902 and, ,1903. " Moore, Chichester^ Thomas, and' Breinl 'alsp^ performed 
extensive experiments wi'th arsenic and sofiinm arsenate. ,, ■ 
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All of tliis work demonstrated tliat wliile the course of trypauoso- 
niiusis could bo luodiiied and the lives of many of tlie animals prolonged, 
with tlm largest animals, at least, a cure did not result and tlie disease 
eventiiaily relapsed. Very severe toxic symptoms and necrosis were 
frequently produced hy tlie drug. Investigators therefore naturally 
sought for a less toxic ]H‘eparation of arsenic and for one which was less 
likely to cause necrosis. 

F. Blumenthal liad shown that atoxyl when given to rahhiis was forty-live 
tina^s less toxic than Fowler’s .solution. Several other oliservers contirmed thene 
results as to the diminished toxicity of tliis preparation wdien compared with 
arsenious acid. Thomas and Breinl iirst advanced superior claims for atoxyl as 
a curative agent in cases of trypanosomiasis after a most searching test on 
animals. They concluded that it was the only remedy at that time knovAii which 
gave any promise of a cure. 

Almost immediately, numerous investigators undertook the study of the value 
of this drug and the first reports regarding its efficacy in trypanosomiasis 
were usually very favorable. 

R. Koeh treated 9S6 eases of sleeping sickness; out of 3o(3 cases positive 
results were obtained in 347. The cases were divided into early and advanc<‘d. 
Only the former were affected favorably by the drug. 

Favorable results were also obtained by Hkfanson in 5 cases of this disease. 
Ivopke did not secure good results. Out of 29 treated cases of sleeping sickness, 
22 died. Only 2 were in good health at the time the report was made. 

Ehrlich then showed that many of the relapses after treatment with atoxyl 
were due to tlie fact that tlie parasites had become more resistant to the drug 
named.; they had grown to l)e ‘-arsenic or atoxyl fast,” Ehrlich found after the 
use of parafucdisin, trypan red and trypan blue that resistant strains were also 
developed. Moore’s detailed and careful studies in the employment of atoxyl 
soon demonstrated that the efficacy of this drug in the treatment of trypanoso- 
miasirt was not nearly so great as might have been supposed from the results of 
the experiments reported earlier. 

In 1909 Moore, Nierenstein and Todd, after extensive experiments with atoxyl 
on dogs, guinea pigs, mice, and donkeys, found this drug entirely unsatisfactory 
and incapable of saving the animal when employed alone. BrienI also con¬ 
cluded that prolonged experience in the treatment of sleeping sickness in man 
and, to a certain extent in the experimental animals, has proved beyond doubt 
that atoxyl by itself effects a really permanent cure in comparatively few and 
only in exceptional cases of sickness in man, even after it has been administered 
over a prolonged period, and that nearly all the experiments with horses and 
cattle infected with frypanomma gamhiense lead necessarily to the conclusioTi 
that atoxyl alone is insuflieient for a successful issue of the treatment and that 
it only prolongs life to a certain extent, the animals nearly always eventually 
succumbing, to'the disease,' ' ' ' 

/ Hodges also eonoluded that tie treataieni of trypanosomiasis, or of sleeping 
aekB^, with atoxyl is far from satisfactory and states that its use alone ias 
praetieally been discontinued in Uganda. 

trjipanosomiasis have 
; one of the most im- 


.rntpartmeBte ia the treatment oi 
a«Eiv«tSTra of atoxyl 

''-ft. ‘ 
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Aeetylated atoxyi (arsacetin) was first prepared by Ehrlicb and Bertlieini, wlso 
showed that it \Yas much less toxic than atoxyi for several species of animals 
and that it could be sterilized without decomposition. Bnovniiig believed that 
animals could withstand ten times the amount of arsacetin as of atoxyi. He 
also believed that the drug was much more effective tiuin atoxyi in the treatment 
of infected mice. The experiments by Breinl. however, seem to sliow that 
arsacetin is less toxic for animals very susceptible to atoxyi. such as dogs, and 
that proportioucitely it is not less toxic for hor>e.> ami guiu.ea pigs, ililenhuth 
and Woithe confirmed the fact that arsacetin was less toxic for rats than atoxyi. 
Browning and Wendelstadt, who employed the drug in the treatment of rats, 
noticed marked tremor a long time after the injection of the drug, in the animals 
which recovered. Wendelstadt concluded that while rats could be cured Avith 
arsacetin. in tlie large doses required to produce good result, unfavorable 
symptoms usually appeared. 31 core, Nierenstein and Todd found arsacetin supe¬ 
rior to ato.xyl. However, wlien used alone, the animals were not cured by this drug. 

The only dilference from a chemical standpoint between arsacetin and atoxyi 
consists in the partial acetylation of the amino group. Kopke has reported it 
to he very probable that in the treatment of liuman trypanosomiasis one can 
obtain with arsacetin the same therapeutic re.sult as with atoxyi, perhaps with 
less risk of poisoning. Eckard has employed the drug in 134 cases of sleeping 
sickness. Eighty-six of these were improved, but the ca.ses had not been observed 
for a sufficient lengtii of time for the author to determine definitely the efficacy 
of tlie drug. He considered the drug to be as valuable in the treatment of sleeping 
sickne.s« as atoxyi. 

Apparently, no reports of the use of this drug in the treatment of the 
larger domestic animals have been published. The consensus of opinion 
seems to be that it possesses about the same, or a little better therapeutic 
value than atoxyi. 

E.xperiments with otlier derivatives of atoxr'l, such as salieyl atoxyi, 
foriuyi atoxA'i, sodium p-liydroxA’phenyl arsenate, disodium azobenzene 
d-arseiiate, di sodium 4-oxyazobenzene 4-arsenate, tetrasodium plienazine 
4-arsenate, sodium di-/eacetyl aminophenylarsenate (Breinl and 2sie- 
rejistein) and with sub.stances closely allied, but having instead of an 
aniline a toluidin nucleus, for example, orsudan and its derivatives, liave 
also been undertaken, but with no more favorable results. 

This concludes the list of compounds of arsenic which Imve already 
been extensively employed. The use of arsenophenylglycin, a new prep¬ 
aration, will be considered when our experiments are discussed. 

IV. TREATMENT WITH C03IPOUNDS OF ANTIMONY. 

Idimmer and Thomson suggested the use of antimony, an element 
chemically closely allied to arsenic, in the treatment of experimental 
trypanosomiasis in 

They employed the sodium potassium and lithium salts of autimonyl tartrate, 
of which the sodium antimonyl tartrate proved to be the most' efficacious. It 
quickly caused 'the disappearance of the parasites from the blood after injection. 

Of 39 rats injected and treated with the drug, the nmjority were living 
fifty-two, days later. 'This interval is obviously'too short to enable a Judgment 
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in regard to the tiiiai result of the experiments to be made. In more recent 
work, performed during the past year, these authors state that antimony is as 
valuable as arsenic in the treatment of trypanosomiasis. 

Mesnil and Briinont experimented with potas.siuni antinionyl tartrate in rats 
and found that the drug caused the disappearance of the parasites from the 
circulation in about two hours after the injection, but that in many eases they 
reappeared in the blood. The animals infected with some, but not all, of the 
species of trypanosomata were cured by this drug. 

Boyce and Breinl, however, did not find sodium aiitiinun)! tartrate to give 
good results either in infected rats or horses. One horse and one monkey were 
treated with this drug, both eventually succumbed to the disease. 

3Iesnil and Brimoiit found in further experiments on mice, that when the 
animals were treated with tartar emetic, relapses msually occurred, although in 
the case of the trypanosomata of surra and doiirine the parasites disappeared for a 
time after a single injection of the antimony compound. 

Laveran also found tartar emetic unsatisfactory, and sulphide of antimony 
less active than sulphide of arsenic (orpiment). 

Oilenhuth and Woithe treated 27 rats with sodium antimonyl tartrate. 
Their results were very discouraging. Kepeated injections did not even cause 
temporary disappearance of the parasites. 

l\IaiisoE has reported the unsatisfactory treatment of one case of sleeping 
sickness with this drug. 

Broden and Eodliain have used soluble as well as insoluble compounds of 
antimony in eases of sleeping sickness. The hypodermic injections were followed 
by great irritation and pain so that the drug was given intravenously. Seven 
liundredths of a gram sometimes caused the disappearance of the parasites from 
the Mood, but they frequently reappeared after a short time. After repeated 
injections the patients usually lost appetite and complained of malaise. They 
regard the antimony compounds as about of equal value with atoxyl. 

Hodges states that the treatment both with antimony cream and with tartar 
emetic, singly, has been unsuccessful ; that these drugs do not seem to be effective 
for any length of time and that the treatment of patients with antimony compounds 
had been discontinued in Uganda at the time the report was made. 

Breinl and Nierenstein attempted to prepare an organic antimony compound 
analogous to atosyL After many trials they succeeded in making para, meta 
and «>rt.ho aminophenyl stibinic acids. The ortho compound was impraeiieable 
and the meta was unsatisfactory. Extensive experiments with the para compound 
showed it to be a fairly powerful trypanoeide, although not so rapid in its action 
as sodium antimonyl tartrate. It was less likely to cause abscesses on injection. 
The authors adidse a careful, systematic examination of the urine in the cases 
treated because of the danger of the production of kidney lesions, 

Kopke. has' treated a few cases of sleeping sickness resistant to atoxyl, with 
this drug. The injections seemed to cause the disappearance of the parasites, 
although the author states the inoculations were far'too painful for general use. 

^ ' ^'^lofiveran has'recently suggested the use of ,an aniline 'compound of antimony. 
'|»lasaram antimonyl tartrate ^ potassium was replaced by The aniline radical. 
'Several experiments mi guinea pigs kerned to show that the drug was^ superior' to 
the potaaium salt of antimony* A '.few 'injeetions, had'''been' made 'in ''n'atives of 
'have.been.'reported. . 

Inrtkir ' Meting sickness, neither Martin and Kigenbach 

taiiar emetie administered alone of any 
f|s marked, put, as a rule, is 
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y. TREATMENT WITH A COMRINATION OF DRUGS. 

A number of inyestigators who liaue failed to secure good results 
in the treatment of trypanosomiasis by single drugs have sought by a 
combination of two or more to obtain better ones. Some eneoiiragemeiit 
was given to this idea from the fact that in treating animals infected 
with trypanosomata, which, for example, had been injected with certain 
of the dyes or with arsenic compounds and in which dye fast or arsenic 
fast strains of trypanosomata had developed, injections of antimony 
seemed more successful owing to the fact that the parasites were liot 
antimony fast, xilso, certain drugs which by themselves were inactive 
against trypanosomata, for example, compounds of mercury or picric acid, 
when used in combination were supposed to be effective. A large niiinber 
of experiments have been performed with these various combinations of 
drugs, but usually with little more definite success than with the 
remedies employed singly. The following may be mentioned among the 
combinations of drugs which have been largely employed: (1) Atoxyl 
and various dyes; (3) atox}i and bichloride of mercury; (3) atoxyl ami 
tartar emetic; (4) atoxyl and orpiment. 

TEEATMENT WITH ATOXYL AND AESENIC SULPHIDE (ORPIHENT.) 

Laveraii and Tiiiroux found that a combination of trisulpMde of arsenic or 
precipitated orpiment with atoxyl gave encouraging results in the treatment of 
guinea pigs infected with trypanosomiasis, 

Thiroux and Teppaz treated four horses in this manner, apparently successfully, 
as all were cured and under observation for six months. The authors state that 
the animals were' infected with a species of trypanosoma other than the one caus¬ 
ing surra. Two of the horses were treated with the sulphide alone, neitlKW of 
these being Infected with the surra para.site. Both recovered. 

Holmes from India has also reported favorable results with the combined atoxyl 
and orpiment treatment. Seven guinea pigs and two rabbits infected wdtli trypa¬ 
nosomata received atoxyl and orpiment. In no instance did the trypanosomata 
reappear in the blood after the first injection of atoxyl. However, four of the 
guinea pigs died during the period of observation—three months. In the three 
which lived, four, six and seven doses of the drug, respectively, were given. Seven 
ponies w'ere also treated with atoxyl and orpiment, given alternately wich an 
interval of one day between each dose. Jn four, the author reports the treatment 
to have been successful. Two of the animals of this series and four other ponies 
not included in this series died of the treatment. One relapsed and was treated 
with atoxyl, orpiment and tartar emetic for fifteen days and was stated to be 
cured. Six other ponies were treated with a combination of atoxyl and tartar 
emetic plus orpiment and sodium arsenate. In three of this ' series the results 
were not successful. A number of animals showed relapses,before they were cured. 
The doses of orpiment employed were much smaller than those recommended by 
Laveran and Thiroux, who administered ,up to 30 grams. The maximum.dose 
employed by Holmes was 3 ,grams of' eommercM arsenious sulphide of a light 
yellow' color. S. H. Gaiger has reported on the. treatment of camel suixa with red 
and yellow orpiment. Tlie results were entirely unsatisfactory., In. one camel 
treated with atoxyl and orpiment the result also was not successful.. 
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TREATME^’T WITH TBYPAN REP AND ARSENIC. 

Ill lOtiD. Lavenm first suggested a coniliination of trypan red and arRenion.s 
acid in tlie treatment of trypanosomiasis. He liad obtained good results in mice, 
rats and monkeys. Eranke also strongly recommended the use of trypan red and 
aiseiiie for this treatment. 

Weiideistadt and Fellner suggested a combination of arsenic and brilliant green 
and brilliant green and niitdeie acid. ^lagalliae.s did not obtain favoralile results 
with sodiiiiii arsenate and brilliant green, 

Thomas gave up the combined arsenic and dye treatment because of the 
nephritis and local necrosis so frequently caused by it, altliongh .Breini and he 
thought tliat a combination of arsenic and an improved form of trypan red, if 
it could be obtained, would seem indicated in the fuidher search for a, cure of 
trypam'tsoniiasis. 

TREATMENT WITH ATOXYL AND MERCURY. 

Hoove, Nierenstein and Todd obtained the best results with injections of 
bichloride of mercury after the parasites had been caused to disappear from the 
peripheral circulation by treatment with atoxyl. While in small animals the 
results were favorable, in larger ones the drugs were not sufficiently efficacious 
to be of practical value. 

Plimmer and Thomson found that the combination of atoxyl and sueeinimide of 
mercury was most successful. In a later communication, however, their results 
were not so favorable. Where sufficient doses of the compound of mercury \vere 
given, chronic lesions of the kidney and liver w’ere observed. 

]ifoore, Nierenstein and Todd in further experiments with rabbits and 
donkeys infected with Trypmwsimu gahiense, used atoxyl and bichloride of 
mercury. The outcome of this w^ork w’as, to use the authors’ own words, 
extremely di.sappointing. It was found impossible to save a single animal. 
Of 5 rabbits infected with Trypanosoma hnicei and treated in the same way, 
4 were apparently cured. These authors also performed experiments on dogs, 
guinea pigs and mice with arsaeetin (acetylated atoxyl), followed by bichloride, of 
mercury. They considered treatment with arsaeetin followed by a compound of 
mercury more efficacious than treatment by arsaeetin alone, and arsaeetin of more 
value than atoxyl, but believed none, of these methods to be of practical value 
since death invariably oeeiirred. 

These authors also employed combinations of atoxyl-silver nitrate; atoxyl* 
lead acetate; aioxyl-quinine, caeodylate; atoxyl-potassium bichromate; atoxyl- 
quinine. 

These were found to be valueless. Treatment of mice infected with Trypa,- 
mmma fenmei, with trypan red follow'ed by bichloride of mercury, was superior 
to trypan r«i alone, but inferior to the combined treatment with atoxyl and 
Mchforide of mercury., 

, 'I-iveran and Thiroux also used a combined treatment with atoxyl and bichloride 
of'mereiry'on .guinea pigs, infected with the surra parasite. Their results were 
not'' particularly favoi-able,, altliongh .better than with the treatment' by atoxyl 
alfloe, ■ ■ ' . . 

Uhlenhuth, Hubner and Wofohe report that in rats the combined treatment 
was of coBsidfirable value. '' ,,, , \ 

Gray described a thorough trial of the treatment of sleeping sickness with 
atoxyl and bichloride of mereniy. The results obtained were much superior to 
thbW ifiti atoxyl alone, but Were satisfiicioxy. , , , , ' 
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Brodeii and Eodhain found that the com}>ined treatment with aioxyl and bi¬ 
chloride of mereuiy did not prove itself at all superior to that with atoxvi alone. 

Breiiil employed aeetylated atoxyl, sublimate and Doiirnmn's solution, in t? 
monkeys. Five out of the 0 animals were alive and free from parasites at the 
time the report was made. 

Hodges states that the results of the treatment of sleeping sickness with 
atoxyl and bichloride of mercury do not, at present, promise to be of a more 
permanent nature than do those with atoxyl alone. 

TREATMENT WITH ATOXYL AND A-XTIitOXY. 

Broden and Rotlhain. and IMartin and Darne, in t!ie treatment of sleeping 
sickness, combined atoxyl witli injections of the soluble antimony compounds 
with very encouraging results in early cases of the disease, 

Hodges states that in man. treatment by atoxyl and antimony has nut at 
present shown favorable results in Uganda, although these remedies in coinhina- 
tion and alternation are being more extensively tried. 

Rennes treated one horse infected with dourine with atoxyl combined with 
antimony. Two months afterwards the blood of tlie animal was free from 
parasites. Six months after the beginning of the treatment, the horse wa^ appar¬ 
ently well. He was then reinoculated and contracted a new infection. 

Martin, Leboeuf and Rigenbach believe that atoxyl given with tartar emetic 
is more poisonous than when given alone, but that the combination is the most 
effective treatment for trypanosomiasis they have tried. The antimony compound 
was given intravenously in doses not greater tlian 10 centigrams of a 1 per cent 
solution. They treated 31 cases of sleeping sickness with the combination of 
jitoxyl and the antimony compound. Only one of these was in tlie first stage ot 
the disease. Of the 31. at the time of the report, lu were dead, 11 had abandoned 
treatment and 10 were still under observation; 7 of these had parasites in their 
blood. The authors finally conclude that wdiile the combination of atoxyl and 
tartar emetic is capable of giving excellent results in early cases, it does not suc¬ 
ceed in those wliicli have entered the second stage of the disease. 


TREATMENT WITH ASSEXOPHE.N-YLGLYCIN. 

Tiiroiigli the courtesy of Prof. Paul Ehrlich, of Frankfort, wlio very 
kindly offered to send us new preparations made in his laboratory and 
wliiclU seemed of most value in the treatment of trypanosomiasis, for 
fiii-tiier experimentation in the treatment of larger animals and for a 
demonstration of their practical efficiency, a shipment of arsacetin was 
first received and, in the beginning of tlie year 11)09, a sliipmeiit of 
arsenoplienylglycin. Professor Ehrlich has continued to supply us with 
repeated sliipments of arsenophenvlglyciii and all of our experiments 
with this drug have been carried on with the compound prepared and sent 
from his laboratory. ¥e take this opportunity of expressing our grati¬ 
tude to Professor Ehrlich for having given us the opportunity to study 
carefully the effect of this preparation and for so generously supplying 
us with the drug. 

Arsenophenylglyein is a light yellow powder, very soluble in water 
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aiic! cctiitaiiiin^ff about 38 per cent of metallic arsenic (atox}l contains 
abonc 31 per cent). 

It lias tlie following formula: 

As ----- - -As 



NH ll'H 

I I 

CH, CH, 

COOXa ioONa 


It is considerably less toxic than atoxyl. 

Tlie drug was receired in sealed glass vacuum tubes. Since it is 
readily oxidized to a much more toxic, brown substance when exposed to 
the air, it should be dissolved and used immediately after such exposure. 
The most favorable strength for injection is from 5 to 10 per cent. It 
may be given either subcutaneously or intravenously. In man, sub¬ 
cutaneous injection at times calls forth a marked local reaction with 
subsequent abscess foimation. Tliis local reaction is sometimes depend¬ 
ent, according to Ehrlich, upon too strong an alkalinity of the preparation. 

Although we now have been experimenting with arsenophenylglycin 
in the treatment of trypanosomiasis for nearly a year, we have made no 
previous publication of our results, because we wished to wait until the 
work had been carried on in sufficient detail and for a sufficient length of 
time to enable us to draw definite conclusions. A study of the literature ol 
the treatment of trypanosomiasis reveals the fact that many of the publi¬ 
cations on this subject have been premature. Eemarkable claims have 
been made in turn for each method of treatment, which have not been 
borne out by more detailed and extensive experiments carried, on for 
longer periods of time. 

Our work with this ding has been confined entirely to monkeys, 
horses and cattle. In our opinion nothing would be gained by experi¬ 
menting with smaller animals, since several, other methods of treatment 
had already given satisfactory results in mice and rats, but these had 
failed to cure the larger,animals. 


It will be seen from our results with monkeys and horses that arseno- 
phenjlglycin is the most'nearly ideal drug in'the treatment'of trypano¬ 
somiasis that we as yet possess. While our work with this preparation 
was in progress, several publications on the value .of this drug in the 
treatment of experimental trypanosomiasis in animals have appeared and 
^ now W barieSy. 

, a single injectio'n of arsenopheiiyl- 

pf 12^^ infection in' mice', and rabbits* 

eifeet of the drug in these animals. 
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Scliilliiig- and Jaffe also liave shown the unquestionable value of arsenoplieny!- 
gljcin in the treatment and cure of mice and rats infected witii the iiagana 
trypanosoma, the animals frequently being cured by a single injection of the 
drug. In their experiments with horses, all of the animals died, apparently 
from the effect of the drug in the doses employed. 

Mesnil and Iverandel inoculated three monkeys infected wnth Triipajiosoma 
[luhiense with arsenophenylglyein. In two. ilie parasites disappeared and had not 
returned after about three and one-half months. In the third a relapse oeeurred, 
then tlie second injection was given and for the following two and one-lialt 
months the animal was free from parasites. They also demonstrated the 
prophylactic value of the drug in several monkeys and have obtained good 
results with it in the treatment of four guinea pigs infected with the trypanosoma 
of Togo. 

Eckard has treated 10 eases of sleeping sickness with arsenophenylglycin. 
Twenty-four hours after the injection, the parasites could no longer be found 
in the patients’ blood. The author was unable to state definitely the value 
of the drug, owing to the short time which had elapsed betu'a^'n the time the 
injections were made and the date of the report. 

BreinI and Xierenstein report experiments with 20 rats, each of which 
received the dose of arsenophenylglycin recommended by Eoehl, 0.4 gram per 
kilo or a smaller dose. All died from the effect of the drug. Of 5 guinea pigs 
infected with trypanosomata and treated, 3 died; 2 from the effeet-s of the drug, 
and 2 were alive and well after 240 days. Three monkeys were treated with a 
single dose. Two were alive and well 270 days later. One died from the effects 
of the drug. Dogs could also be cured of infection by repeated injections, even 
in advanced cases. Four donkeys and 1 pony were treated with subcutaneous 
inoculations of the drug. One donkey died after a dose of 0.1 gram per kilo. 
Another succumbed apparently to the local gangi*ene caused by the drug. In 
the other three, large injections did not save the animals which died later of 
infection. These authors believe that the drug is superior to atoxyl. but that the 
chance of successful treatment with it diminishes as the size of the animal 
increases. 

Zupitza has employed arsenophenylglycin in 25 cases of sleeping sickness. 
The treatment appears to be the most favorable which had been attempted at 
the time the i-eporfc was made. The parasites disappeared from the blood more 
quickly after the injection of arsenophenylglycin than after any other drug 
employed. Relapses had occurred in some of the cases. The time of observa¬ 
tion had been too short to draw any more definite conclusions. Twelve horses 
and 7 donkeys were also treated with this drug. The statement was made that 
one-half of them had been at work for 5 months after the discovery and treat¬ 
ment of the infection. At present Zupitza*s article is not at hand and we have 
only been able to consult a review. We can not therefore conclude whether these 
animals were free fi'om trypanosomata and had been cured. 

EXPERIMENTS WITH 4.RSENOPHENTLOLYCIN IN MONKEYS. 

Dosage .—One of tlie first questions which seemed necessary to answer 
tvas the dosage of arsenophenylglycin most favorable for the treatment 
of these animals. Ehrlich had suggested to us about 0.1 gram per kilo 
of body weight. However, when this amount was injected into normal 
monkeys/it was found to kill far too high a percentage of the animals. 
for the dose to be practical for treatment. Hence.we found it necessary 
to employ the drug in smaller quantities. ■ 
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Jii our ]j re! ill] ill ary experiments with this preparation, 53 iiioukeys 
were employed. Our results were very unsatisfactory, for*our animals 
very frequently died, either from the toxic effects of the drug, or from 
trypanosomiasis, due to the fact that sufficiently large doses of arseno- 
phenylglycin to cure the infection had not been administered. Latei* \re 
learned that this iirst lot whieh we received was an inferior pindiict in 
comparison with the drug as prepared })y Ehrlich at a later date. F(U“ 
this reason the detailed experiments and the protocols of these 53 moidceys 
are omitted in this paper. It is believed that their introduction would 
only cause confusion, as the results obtained are now of little value as 
eornpared with tliose derived from our later and most complete experi¬ 
ments with arseiio])]!enylglycin. l\rention here of tliese preliminary ex- 
]>eriments is merely made in case that other observers have encoiintei'ed 
similar n^ults with an inferior sample of the drug. A short time after 
these iinst experiments were carried out, a second shipment of arseno- 
plienylglycin was received and the fatal dose for monkeys accurately 
determined with this preparation. 

The jnonkeys employed in these experiments^ CUjnomolgm philip- 
plnenm Geoff., were in good condition, having been recently captured. 
The results in determining the dosage are given in Table I, from which 
it may be seen that the minimum lethal dose equals 0.‘B2 to 0.2(i gram 
per kilo of body weight of animal. The drug was administered in 5 
per cent solution, subcutaneously, local reaction of any consequence 
was noted following our injections into monkeys. In using the arseno- 
plienylglycin, the sealed tubes were opened, the drag dissolved at oiice 
in distilled water and immediately injected, ddiose animals which died 
with acute symptoms from an overdose of the drug usually lived only for 
from two to ten days after tlie injection. Some of them suffered witli 
bloody diarrhoea before death. At autopsy, the liver and kidneys usually 
showed marked fatty degeneration, the lesions present being similar to 
those which have been regularly described in poisoning from atoxyl 

Treatmfnl—Alief determining the most favorable dosage necessary 
in monkeys, we proceeded to treat animals 'which had previously been in¬ 
fected with the trj'panosoma of surra. In ever}' instance the parasites 
were present in the blood of the animal at the time the treatment was 
undertaken. 

^ Dwtussion of Fahh '!!.—^Table II gives the resulte observed with four 
series of monkeys; the individuals of given series having been inoculated 
with the same surra blood' at, the 'same time, and treated at the same 
interval after the infection. 

Series I contains 20 monkeys, 10 of which had been recently captured, 
the others having been in captivity in the laboratory for variable periods 
of time. Many of the latter had been used for other experiments ■ and 

of'the present inoculation. lot 
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this reason both sickly and robust inonkoys were arranged in each groirjn 
receiving the same dose of the drug. The strain of tiTpanosoiiia em¬ 
ployed for inoculating the monkeys of this series was a Yiralent one, 
originally obtained from a native pony which showed well-marked symp¬ 
toms of surra ; it had been passed successively through *? jiorses, 1 im>iikey. 
and then through a. third horse before being emphw'ed in these expieri- 
ments. jSTo attempt was made to treat any of these “'passage'' aiiimfils 
until after the strain of surra had been passed to the next iiost, and lienee 
the trypanosomata, when inoculated into the monkeys of this series, iiad 
never been in contact with arsenic. 

About 3 cubic centimeters of tbe blood of tlie last ‘'passage'’ borse. in wldeh 
the trypanosomata were fairly numerous, were suspended in 100 cubic eeutinieua-- 
of salt solution, and 2 cubic centimeters of tlie 5usponsi<oi were iiioeiilatod -.ub- 
cutaneously into each of the 20 monkeys on July S.. 1000. On July 12. 190'b 
a blood examination proved to be positive in nearly every instance, and m July 
IS, when the treatment was begun, trypanosomata wei’e present in tlie blood of 
all tbe monkeys, being very numerous in most instances. 

Two of tbe monkeys of the series were left untreated to serve as controls, 
and these died, one seventeen and the other fourteen days after inoculation. 
Monkey No. 4293, which had been in captivity at the laboratory for a long time, 
was found dead on the third day after inoculation. 

The arsenophenylglyein was administered subcutaneously in doses t'aryiiig from 
0.04 to 0.49 gram per kilo of body weight. Monkeys Xos. 4332 and 4341 were 
animals which had been employed previously for other experiments and were in 
poor condition at the time of the present experiment: the former died in eigfit 
days, the latter in five days after the treatment, death being due, in our opinion, 
to the combined effect of exhaustion from prolonged captivity and the surra 
infection and to the toxic effect of the drug. Tlie results obtained with tlwsc 
2 monkeys should be disregarded. 

With Tliese exceptions, it is seen from Table TI ihat every iimnkey 
receiving an injection of 0.06 gram per kilo or less showed a relapse of 
the infection after an interval of from eighteen to fil'ty-hve days. As 
soon as they were found to have siitfered a relapse, all of the monkeys 
■with the exception of No. 4421. were given a second dose of O.TfS gram 
of arsenophenylglyein per kilo. With the exception of monkey Xte 4113, 
■u'hich died within four days after the second injection., all tvere. we 
believe, permanently cured. Two are still alive seven months after the 
second treatment. Many have become somewliat w’eak and einac-iatetl 
from their long eonhnenient in small cages. However, tlie emaciation 
was not due to a relapse of the surra infection which remained iinclis- 
eovered, as tvas shown by the following observation: 

Three of the treated motikeys (Nos, 4479, 4470, and 4481) which were so 
thin and weak that it was obvious they could live under existing conditions only' 
for a few weeks longer, were taken on November 11, 1909, to the residence of 
one of ns and kept in the open air oU' a chain. > They all quickly began to gain 
in strength. Orie died a few weeks later after having been exposed to wind and 
rain. The other two gained in weight and strength and are still alive.' 

94620—3, ’ 
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We believe, therefore, that a number of our moiikeys whicly altlioiigli 
cured, finally died after long periods of captivity, could liave been kept 
alive by placing them under better conditions with regard to food and 
environment and that this should bo kept in hiind in studying the tables. 
Monkey Ko. 443-2, although still free from parasites, was losing in weight 
and strength and, in view of the possible exi.s.tence of a latent infection 
with surra,, on October 12 a dose of 0.15 gram per kilo of nrsc^nopiu'nyl- 
glyein was administered. This monkey was found dead on the morning 
of October 22, 1009, its blood liaving been examined on detobor 21 with 
negative results. It seems extremely probalile that if the third treat¬ 
ment liad been omitted and this monkey had been placed under more 
favoraljle conditions, it would not have snccumbed. 

Of the monkeys receiving 0.01, 0.08, and 0.09 gram per kilo, some 
were permanently cured by tlie single inoculation, while otlmrs suffered 
a relapse and were treated a second time with a larger dose. Tour of 
these monkeys have remained free from trypanosomata for eight and 
two-thirds months after a single treatment with the drug. 

■ A summary of the experiments of Series I shows tliat a single injection 
of 0.04 to 0.06 gi'am of arsenophenylglycin per kilo of body weight 
causes a disajipearaiice of the trypanosomata from the peripheral cir¬ 
culation, but that the parasites reappeared after a variable length of 
time ; that a dose of 0.01 to 0.09 may effect a permanent cure or may 
not, but that the majority of monkeys so treated recover. Furthermore, 
not a >ingle relapse occurred after the administration of O.OS gram per 
kilo as a second treatment. 

Susies 11. —The surra trypanosoma employed in this sales was 
obtained from a native pony that had acquired the infection under 
natural conditions. An American horse was inoculated subcutaneously 
with the Mood of this pony and six days later his blood was used for 
the inoculation of the monkeys. On August 4, 1909, 1 cubic centimeter 
of the horse's blood was suspended in 20 cubic centimeters of salt solu¬ 
tion and 2 cubic centimeters of ihe suspension given subcutaneously 
to each of the 8 monkeys. The untreated control monkey died of the 
infection twenty-six days after the, inoculation. The other monkeys were 
treated on August 10, 1909, and all were given a doee of 0.08 gram of 
arsenophenylglycin per kilo; only one of these (No. 4559) was definitely 
'Shown to'have^ suffered a relapse. One animal. No. 4561, received only 
'a'Single injection of the drug, and is .still alive, seven months after the 
treatmeiit The majority of the other .monkeys were given 'a'second treat¬ 
ment with a larger dose' (OA tp'P.ld' .gram.’ per'Mlo).'one of these is still 
alive, the others, apparently on aocount of their weakened condition, 
smeenmW to the 

^ No. ^ t%anof5omata November 16 (three 

ftnd shiee escaped. 
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T^lie experiments of Series II indicate that the majority of the monkeys 
treated with a close of 0,08 gram per kilo will recover from trypanoso¬ 
miasis, and, Itence, the results obtained in Series I are confirmed. 

Series III.—Tlie strain of surra employed in these inYestigatioiis 
was obtained from one of the horses on the Government stock farm at 
Aiabang tvhere an epidemic of surra existed. From this horse the 
strain was inoculated into a monkey. On September 9, 1909, 1 cubic 
centimeter of the monkey^s blood containing numerous trypanosomata 
was added to 200 cubic centimeters of salt solution and 1| cubic centi¬ 
meters of the suspension injected into each of 21 monkeys. 

Two of the untreated monkeys which served as controls died twenty- 
two and twenty-three days, respectively, after the inoculation witli 
surra blood. A third nionkey. Xo. 4630, was already moribund from 
the infection at the time when the treatment of the other monkeys was 
begun, and may therefore he regarded as a third untreated control. 

On September 14 trypanosomata were found in the blood of all the 
monkeys of the series and treatment in doses of 0.1 to 0.26 gram per 
kilO; of arsenophenyiglyeiii was administered. 2Ione of these monkeys 
have suffered a relapse and none have received a second treatment. 
Eleven of them are alive and free from trypanosomata, after five and 
two-thirds months. 

One (monkey 2Io. 4616) was free from parasites for four and one- 
half months and was then lost. Monkey Xo. 4625 died after three 
months, its blood being free from parasites just before death. The other 
animals of the series which died,, apparently sueciimbed frmii the effects 
of the drug. 

Sei’ies III demonstrates clearly that monkeys receiving single doses 
of from 0.1 to 0.2G gram of arsenophenylglyein are permanently cured 
of the disease, although some of them will die from the toxic effects of 
the drug. Doses of from 0.1 to 0.2, inclusive^ effect permanent cures 
with only a small percentage of deaths. 

Series IY.—On September 22, 1909, the monkeys of Series lY were 
inoculated with the blood of monkey No. 4632^ which constituted a 
control animal employed in Series III. Trypanosomata were found 
present in the blood of these animals on September 27 and all but one, 
which served as a control, were treated on September 28. The untreated 
control monkey died from the surra infection seventeen days after 
inoculation. 

Yery large doses of the drag (0.26 to 0.36) were administered and 
the three animals wdiich survived these doses have remained free from 
parasites for, six months. 

: ' Summarmng these results, it may be stated that not a single'monkey 
which'received OA 'gram'of' arsenophenylglyein,'per Mb or a greater 
,^^aipount:;has/shownTi 7 panosoinata in the,blood twenty-four hours, after 
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treatment was given and at no time subsequently have the parasites 
reappt'fared. From Table I it is seen that the iiiiiiimiim lethal dose 
is from 0.22 to 0.2G gram, wliicli is more than twice the dose shown 
TO be efficacious in producing a cure in monkeys. 

These experiments, therefore, show eonclusivel}^ that monkeys, Gyno~ 
■mohjus pliilifrpinmsis Geoff., can be cured peimanently of surra infectiou 
by a single injection of arsenophenylglycin. 


EXPERIMENTS IN HORSES. 


Early in the year 1909 attempts were made to treat horses infected 
with surra and bronglit to the laboratory. The animals were placed in 
a small screened stable where they were not kept under the best hygienic 
conditions. Here their weight could only be estimated approximately, 
and hence the dosage of the drug administered could not be propej‘ly con¬ 
trolled. Many of the horses died from the toxic effect of the drug; others 
during the course of the treatment suffered a relapse'of the infection 
and were either killed or succumbed during further treatment. In some 
instances a relapse oeeuiTed after the animal had survived a large 
initial dose. The repeated administration of small doses of arsenophe- 
nylglyein gave very unsatisfactory results. Hone of these animals sur¬ 
vived. Later we were able to obtain the weight of 5 horses before 
beginning treatment, with these the results were as follows: 


i 

1 

j Weight < if lior.^e. 

' 

i . 

Dose in : 

grams ! Remarks, 

per kilo, j 

i 

! 46trkiIos , 

0.05 1 Recovered from effects of drng. 

. 052 j Died in 8 days, 1 

.058 j Recovered. j 

. 0G5 1 Died suddenly 24 days 1 a ter. ^ 

. 006 i Dietl in 2 <iays. ^ | 

i 580 kilos,_ .. ' 

j 521 kilos.. 

j 430 kilos..1 

371 kilas.... i 

1 ' ■ ■'! 


From these preliminaiy experiments it appears that the minimum 
lethal dose for a large American horse is about 0.032 gram per kilo. A 
horse which died after. recewing this amount per k-ilo was a Tery fat 
ammal which had been foundered, so that the dose was actually relatively 

higher than the figures indicate. , , . 

Our experiments indicate, therefore,, that the, minimum lethal dose 
^r kilo of body weight is about, three times as great for monkevs as it is 

iorhors®, , ' 


Moore offers the followmg explanation for iU discrepancies in dosage between 
large and si^l animals when calculated <m the basis of the body^ight. He 

after the admMstration 
it would seem proh- 

*, , f «r Jowerei because of the rrf- 
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atively .smaller number of the intestinal cells to take up tbe drug and tlie con¬ 
sequent rapid poisoning of the animal if tlie attempt be made to give the relative 
dose, Tlie relatively small number of cell's miist first net upon the drug before 
it can be turned out as a. trypanocide for the parasites. 

This hypothesis can liardly be considered tenable without further e^vporiniCiital 
evidence. According to Aloore’s theorr, the maximum dose is proportional not 
to the body weight but to the two-thirds power of tlie body weight. 

Following are the details of the earlier experiinenis carried on wirli 
horses: 

Horse Xo. 1. —^Native pony. Xo history as to length of time sick with surra.. 
Head droops and general appearance had. respirations rapid. Slight fcdema of 
abdomeiij mucous membranes of mr.uth and tongue pale. Examination oi hbjod 
on April 22 with one-twelfth oil immersion shows about 1 trypanosoma to a field. 

April 24, 4.8 granns of arseiiopheuylglyein dissolved in 100 cubic eeuti- 
meters of distilled water and injected subcutaneously. 

April 25. blood examination for trypanosomata negative. 

April 29, second injection of C grams of arsenopbenylglyeiu siibeutaneons]y. 

May 3. third injection of 6 grams of the same drug intravenously. 

May 3, just before the injection of the drug, a monkey was inoculated with 
20 cubic centimeters of the blood of the horse. Repeated examination of the 
blood of the monkey never revealed trypanosomata. 

Alay 12, 10 cubic centimeters of horse’s blood were injected subcutaneously into 
a monkey. This monkey’s blood was examined at intervals for a month with 
negative results. However, the horse grew weaker, and was found dead on tbe 
morning of May 18. 

Although we were iinalile to demonstrate any trvpanosomata in the 
blood of this animal, nevertheless, we believe that it siicenmhed from the 
effects of surra. This was the first animal treated hy us. and the doses 
administered wore ovidenilv entirely too small for a cure to re.*iilt. 

Horse Xo. 2.-—-April 23. This animal was injected with 20 cubic centimeters 
of tlie blood from horse Xo. 1 and which contained trypanosomata. The animal 
died on i^Iay 11 of surra, being untreated and used for the purpose of keeping 
at Imnd a virulent strain of trypanosoma for the infection of other animals. 

Horse Xo. d.—^Xative horse; sufferai with advanced symptoms of surra. 
AJarked cedeina of the abdomen. Xuraeroiis trypanusoinata ]uesewt in the blood. 

April 24, 4.8 grams of ar.senophenylglycin given subcutaneously. 

April 25. Mood examination negative for parasites. Parasites did not re¬ 
appear in the blood. 

April 29, 2 monkeys inmilated with the blood of this horse. Trypanosomata 
did not subsequently devektp in the blood of either of them. A sevond sub¬ 
cutaneous injection of 4.5 grams of arsenophenylglycin was given and on 3rfay 3 
another injection of 10 grams intravenously. ' On Alay 3, 1 moiike}' and May 7. 
2 other monkeys were also inoculated with the blood of the horse. All these 
animals remained negiitive for trypanosomata for over two' mouths. The horse 
died six days later (Afay 9), notwithstanding the ‘fact that no trypanosomata 
were found, in its bk»d. Xevertheless, this .animal probably died of surra infec¬ 
tion and from the toxin effect of the last dose 'Of the drug. 

’ Horse Xo. —Large pative horse; received, on April 29, , Bltx»d examination, 
positive,,fox^ trypano'somata. ,No record, of how long the animal has been sick 
with/sutM.-.TemperaB^^^ April 29, S 'grams"of arsenopbenylglycih in- 
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jeeted subeiitiUieoudY. Considerable {eJema at the site of the injection on the 
foIloAvlEg day. 

i\ray 3. monkey was inoculated with 30 cubic centimeters of the blood of the 
horse, but no trypanosomata developed in its blood. Following the inoculation 
of the monkey 15 gi-ams of the drug were given intravenously to the horse, 
although the Mood examination the previous day had been negative for parasites. 

May 12, a second monkey was inocailated in tlic >atne manner with the same 
result. 

June 4. a third monkey was inoculated with 20 ciihie centimeters of the horse’s 
blood, on the 15th of June it developed trypanosomiasis and died on the 2f)th. 

This experiment demonstrates that tliis strain of trypanosoma had md. lost 
its virulence, although the animal from which it was taken had received previously 
2 <loses of arseiiophenylglyein. 

June 10, an examination of the horse’s blood showed a few trypanosomata. 
On the .same day anotlier inoculation of 10 grams of arseiiophenylglyein was 
given ini ravenously. The parasites disappeared from the blood, but reappeared 
on July 0 wlien 11.4 grams of arsenophenylglycin were again given intravenously. 
Although the trypanosomata did not reappear in the blood, there was given on 
July 15 another dose of 10 grams of arsenophenylglycin intravenously and on 
August 3, II grains more. Thirty cubic centimeters of the blood of the horse were 
injected, into a monkey on August 3 before tlie inoculation with the drug. The 
animal later developed trypanosomiasis. On August 5 the horse was imahle to 
rise and on August 0 he died, evidently sixccumhiiig to the surra infection. Al¬ 
though this animal was treated in a screened stable, nevertheless it was necessary 
to place him alongside another animal which had surra and which remained 
untreated. It is possible, therefore, that he may have been reinfected “with 
trypano-soniiasis from the other surra animal. 

Horse No. ,5.—Small hay horse; contracted surra naturally. At the time of 
'treatment, April 29, tiiere was cedema of the abdomen and trypanosomata were 
numerous in the blood. Ten grams of arsenophenylglycin tvere injected sub¬ 
cutaneously. On the following day there was considerable nedenia at the site 
of the inoculation. On the day following the injection there was watery diarrhoea 
w'hieli lasted about twenty-four hours. Although no trypanosomata reappeared 
in his blood, he was given a second inoculation of 10 grams intrfivenously on 
May 3. Follmving this, the animal was unable to stand and there was marked 
tremor of the muscles. The animal died on May 8, evidently of arsenic poisoning. 
Three monkeys were inoculated with his blood, 1 on May 3 with 20 cubic cen¬ 
timeters, i on May 7 with 10 cubic centimeters, and 1 on May 7 with 2 cubic 
OTtimeters;, None of these animals developed surra infection. 

Morse No. &h—Native pony; contracted surra naturally. The duration of the 
disease Unknown, although the condition of the animal appeared to be good at 
llie time treatment was begun. On April 30 its .blood was positive for trypanoso- 
, and' 0 grams of "arsenophenylglycin were injected subcutaneously, after which 
'the-'parasites disappeared from the circulation and did not reappear. - 

;0n'-"May,4 1$ grams-of'the, drug were inj'eeted'intravenously. On this date, 

- previous to the injection of,the drug/,a'monkey was also inoculated- subcutaneously 
with .30 cubic centimeters^ of the horse’s blood. This animaT did not develop 
surra. On May iO there was considerable mdema' along the lower margin of the 
abdomen. The blood remained _ native for < trypanosomata. The animal died 
Mfey’ ^ TTm akU# of dt this ahuflal not clear, 

7 m which contracted the 

keettmeat was commenced. No 
animal had infected with 
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surra. Blood examination April 30 was positive for trypanosomata. On tliis 
date 8 grams of arsacetin were given siihcutaneously. Tlie parasites disappeared 
from the animaPs blood and remained absent. On May 5 there was given a 
second iiiocuiatioii of lo grams of arsacetin intravenously. The horse died on 
the following day of arsenic poisoning. A monkey inoculated on May *'* with 20 
cubic centimeters of its blood did not develop surra. 

Horse Ho. 8 .—Chinese horse, infected artidcially in the laboratory. Inoculated 
subcutaneously with 10 cubic C'entimeters of the blood of horse No, 2 ju^t ivfore 
it died of surra. Horse No. S was untreated and died of surra on June 15. On 
June 4, June 14. and May 17, respectively, monkeys were inoculated with the blood 
of this horse and all developed surra infection and died in nineteen, and seven¬ 
teen, and eleven days, respectively, thus demonstrating the virulence of the strain 
employed in these experiments. 

Horse No. 9 .—Small native horse: infected naturally with surra. No informa¬ 
tion regarding the length of time of infection. On May 21 the animal was injected 
with 10 grams of arsenophenyiglycin intravenously. Trypanosomata disappeared 
from the blood. On June 12 the animal's temperature rose to 39.8’ aliliough 
no parasites could be found in the blood. A monkey was inoculated with 20 
cubic centimeters of the blood and on June 22 was found to have trypanosomata 
in its blood. Because of the rise of temperature on June 12, the horse wms 
given another injection of 10 grams of arsenophenyiglycin intravenously. On 
June 27, the horse w’as unable to rise, although the blood show’ed no try¬ 
panosomata. On June 28 a monkey w'as inoculated with 12 cubic centimeters 
of the horse’s blood. This monkey, however, did not develop trypanosomiasis. 
The horse died on June 30, the temperature being 40’. This animal also probably 
died of surra infection. 

Horse No. 10 .—^Native horse: contracted the disease naturally. CEdema of 
the aMomen and scrotum at the time the treatment was begun. No iiiforma- 
mation regarding the length of time since the animal contracted the infection. 
On May 21 it was given an injection of 10 gi'ams of arsenophenyiglycin. Try¬ 
panosomata disappeared from the blood. On June 7, cedema of the abdomen 
and scrotum was still present. A monkey was inoculated with 35 cubic centi¬ 
meters of the blood of this horse and died on June 18 of surra. On June 10, 
the trypanosomata reappeared in the horse’s blood, when 10 grams of arsenophe- 
nylglyein were given intravenously. On June 29 another monkey was inoculated 
with 22 cubic centimeters of the horse’s blood. This monkey died later of surra. 

On June 29 the horse w^’as given 10 grams of arsenophenyiglycin subcuta¬ 
neously and on July 14 he was unable to rise. On July 16 the horse was killed. 
The examination of the blood and organs were negative for trypanosomata. This 
animal probably also had surra infection when it was killed. 

Horse No. 11 .—^Native pony; contracted the disease naturally. No informa¬ 
tion as to length of time the animal had been infected. (Edema of the abdomen 
and other symptoms of surra present. This animal 'was not treated and died 
on June 1 of surra, the animal being used for control purposes. 

Horse No. Arrived in the advanced stages of surra. The aniinai was 
killed on May 12, but no trypanawiaata were found in the spleen, bone marrow, 
lymphatic glands, or blood. Fluid from the lateral ventricle of the brain was 
collected and centrifugated. A few' trypanosomata, were fomid in the sediment. 

Horse No .f^.—Large American horse; Inf^t^ artificially with 1 cubic centi¬ 
meter of the Mood'of a monkey infected, with surra. 'This monkey had been 
infected six days previously, with the Mood of horse'No. d. : Five days later the 
Hood of the horse shcw.ed numerous trypanosomata. This animal w,as. untreated 
'and died-pf surra 'On, July '14,, less,than one■ month 'from hhe-, date,of its infecfeiO'fl. 
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The course oi the disease in this animal proved the virnleiiee of the strain 
employed in the further experiments. 

Hor-^r Jo. American house f^veight dol kilos') ; infected artilicially on 
July 12 by subcntaneoiis injection of 10 cubic centimeters of the blood of horse 
No. 13. July 21 iiiJiiieroiis trypanosomata were present in tlie animal's blood. 
On July 22 an injection of 2S grams of arsenophenylgdyein in JUO cubic eenli- 
nieter." of salt soluticai was given intravtnnm.sly M).0G5 gram ]>er kilo), ddie 
trypanosomata disappeared from the blood and did not reappear. The animal 
was loimd dea<l on August 15. The cause of deatli in this instance is obscure, 
but was probably due to the toxic effect of the drug. The lior.se died quite .sud¬ 
denly, having appjeared to be in good condition on tiie previoms day, when lie 
suddenly fell to the gi'ound. 

Ilonr -Vo. /.5.—American horse (weiglit 375 kilos) ; infected artificially with 
2 cubic centimeters of the blood of horse No. 14, containing numerous trypanoso¬ 
mata, Five days later parasites were present in the blood of the animal and 
the following day they wei-e numerous. On this date the animal was given 25 
grams of arsenoplieiiylglycin intravenously fO.OGG gram per kilo). On fliily 2h, 
two days later, this animal died of ar.seiiie poisoning. 

. Fonvf Vo. id.—American horse (weight 502 kilos) ; infected with 2 cubic centi¬ 
meters of the blood of horse No. 14 on July 22. On July 26 the blood of thi.s 
animal was positive for trypanosomata. On July 29, 11.5 grams of arsenophenyl- 
glyein were iiijeeted intravenously (0,05 gram per kilo). The parasites were 
absent from the blood of the animal on August 3. Although the blood was 
negative for parasites,, the animal appeared sick and did not eat well. For this 
reason a second injection of 10 grams of arsenophenylgdyein was given intra- 
.venously. Following this injection the horse suddenly became weak, staggered 
and fell to the ground. The animal died on Augmst 9 of arsenic poisoning, 

hfor.ve *Vo. 77.—American horse (weight 4C0.4 kilos); infected with 2 cubic 
Centimeters of the blood of horse No. 10 on July 20. On August 2, blood posi¬ 
tive for trypanosomata. On August 7, 23 grams of arsenophenylglycin were in¬ 
jected intravenously (0.05 gram per kilo). The trypanosomata disappeared 
from the blood and remained ab.sent until Augu-st 30. On August 30 the blootl 
was pw-sitive for trypanosomata and the animal tvas killed. 

Horse Vo. id.—American horse (weight 466.8 kilos); infected artificially with 
5 cubic centimeters of the blood of horse No. 17. On August 10 trypanosomata 
were present in the blood of this animal and it was treated with 1.250 cubic centi¬ 
meters of 0.5 per cent potassium antimonyl tartrate to which hydrogen sulphide 
had been added and then carbon dioxide had been passed through the solution to 
remove the excess of hydrogen sulphide. The trypanosomata di.sappeared from 
the blood and remained absent for fifteen days ■when they again reappeared 
in large iramfaers. On the same day ,1,600 cubic centimeters of the same solution 
were injected. The animal was found dead on the following day, death being 
due Vo antimony poisoning.-, 

Hofse 'Ho, 79.—-Natiye hor^ admitted'on October 18, having acqnired the 
iurra -infeetlcm' naturally. Numerous, trypanosomata were present in the blood. 
On October 27, when the disease was well advanced the animal was killed. On 
October 19, 5 cubic centimeters Of this animal’s blood, which contamed numerous 
tiyp^no^onutta, were injected into horse No. 20. 

‘ with ^ onbk centimeters of the-blood'of horse No. 10. 

0^ tiyp«a0s<wa1« itixmerpus m the blood, when 30' grams'of'' 

were ,C0,()i§2 gram:- per kilo'). "Following 

Irom the circulation. Although the, 
diarrlicea developed and 




TREATMENT OF TRYPANOSOMIASLS. 


41 


the animal was found dead on the morning of November 4, evidently having 
siiceiinibed to arsenic poisoning. 

Horse Ho. 21 .—American horse (weight d21 kilos) : injected with 5 eiildc 
centimeters of the blood of horse No. 19 on October 19. October 27 positive ter 
trypanosomata. Thirty grams of ar.senophenylglyciii were given by siibeiitaiieuus 
and intravenous injection (0,U5S gram per kilo'i. There was profuse perspiration 
following the injection and the animal became very re.-stless. Ihi Novemlwr i' 
a considerable area of induration appeared just above the front shoulders of 
the horse. This was itieised but no pus was present. On November 12, id cubic 
centimeters of the blood of the horse were injected into a monkey. This monkey 
later developed surra on November 19. from which it <lied on Novenhier 24. 
On November 12, although the condition of the animal appeared good, 2b grams 
of arsenopheiiylgiycdn were again injected intravenously. On November 29, 
although the blood of the horse was negative for parasite,> b>' miero^eopieat 
examination, a second monkey was inoculated with its blood. This animal devel¬ 
oped surra infection on December G. On November 29. the iiorse was given 19 
grams of arsenophenylglycin intravenously. On December 7 the blood <'»f the 
horse was again injected into another monkey. This animal remained negative 
for parasites, December 7 the horse was given another injecticni of 20 grams of 
arsenophenylglyci n intravenously. 

On January J tlic^ temperature registered 40"“. An examination of the blood 
showed a few trypanosomata present. Twenty-five grams of the drug were then 
given intravenously. The parasites then disappeared from the blood and were 
not found present on repeated examinations up to January 20. On January 19 
the condition of the horse appeared to be good. On January 20, although his 
temperature was normal, he refused to eat and became unable to rise and died 
a few’ In airs later. The autopsy showed advanced glomerular nephritis, cloudy 
swelling of the liver and heart muscle. The large intestine was greatly distended 
with gas, Tlie spleen was somewhat soft and friable. Tlieroseopie examination 
of tlie blouii was negative after repeated examinations. The cerebral fluid from 
the veiitrides and the spinal fluid were centrifugated and one trypanosoma w’as 
found ill each of tliree smears made from the sediment. A monkey was then 
inoculated with .some of the blood and later developed .surra. 

Tlie treatmeiii of tins horse demonstrates very foreihly the ineflleieiicy 
of the drug in some instances. This animal had received five iiitravenoiis 
injections of arsenophenylglycin in amounts of 30, 20, 10, 20 and 
25 gmms. Notwithstanding the fact that at autopsy marked lesions due 
to arsenic poisoning were present, nevertheless a few trypanosomata had 
resisted the action of the drug and these were active and proved capable 
of causing infection and death in another animal Furthermore, the 
treatment was begun in tliis horse eight clays after infection. 

Horse Jo. 2o .—American horse, brought to laboratory on Februaiy 1 fQir 
treatment for surra. At the lime of its arrival the disease was evidently well 
■•advanced, A blood examinatiou showed the presence of trypanosomata and of 
microfilariax Nineteen grams of arsenophenylglycin were injected intravenously. 
On the following day tliere w'as considerable swelling about the point of the in¬ 
jection, The animal gradually grew worse, the cedema increased., and It died 
on February 15. Three days before its death there wns eonsiclemble fever, but 
the blood was n^atiye for trypanosomata. ^ 

' Muh {Amefimn} No. iBG.—Tliis animal was ofaseiw’ed in the Province of, Bu- 
lacan.' Tlie blood was^ examined on December 19 and trypanosomata found therein. 
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On t-liis date 19 grams of arsenoplienylglvcin were injeeted intravenously. The 
animal was brought to Manila two days later. At this time there were no 
evident symptom.? of surra. On Deceniher 27. 20 grams of arsenopheiiylglycin 
were again injected intravenously. On January b, 23 grams of the drug weie 
given intravenously. The blood remained negative, although almost daily exam¬ 
inations of it were performed, until February 2, when a few trypanosomaia were 
foimd present. On February 2, 25 grams of arsenopheiiylglycin were injected 
intravenously. A monkey was inoculated on this date with the blood of this 
mule and it later developed surra. The mule died on February 9, the treat¬ 
ment having evidently proved imsuceessful. 

Surra in Bulocan Proi'incc,~k. small outbreak of surra recently oc¬ 
curred in Biilaean Province^ near Manila, and a few of the infected 
animals were treated there. The treated aiiimals w^ere all kept and 
worked together. Consequently, when a relapse of the infection occurred 
ill one of them the others were exposed. It was practicable to visit 
the animals for examination and treatment only once a week. Owing to 
the favorable results that had been reported by Holmes in India from 
the treatment of trypanosomiasis in horses by a combination of atoxyl 
and orpinient, we detemiined to give this method, also, a trial in these 
animals. Seven mules and 3 horses were treated in a somewhat similar 
manner, as may be seen from the notes of the experiments which follow. 
In some instances arsacetin or arsenopheiiylglycin was substituted for the 
atoxyl 

Five mules were given alternate doses of atoxyl and orpinient, the 
atoxyl being given subcutaneously and the orpiment (arsenic trisulpliide) 
by mouth. In all but one of these, relapses occurred shortly after the 
treatment was stopped, and wn deemed it advisable to substitute arseno- 
phenylglycin for this method of treatment. The details of these experi¬ 
ments are as follows: 


MoTBe No. 32.—^Native horse; contracted surra naturally. Length of time 
infected unknown. Numerous trypanosomata in the blood at the time of entrance. 
On December 4, 5 grams of arsacetin were given subcutaneously. On December 
S no trypanosomata were found. On December 10, 10 grams of arsenic sulphide 
were administered, by mouth. Following this, the horse became unable to rise 
and died of arsenic poisoning on December 8. The arsenic sulphide used in this 
«« was precipitated and was not thoroughly washed with alcohol or ether and 
fFoi»hly/';CSOiitained a percentage of white arsenic. 

Worse Wo. 23. —American horse infected with 5 cubic centimetei’s of the blood 
of horse No, 22 on December 3. On December 7 its blood was positive for 
trypanosomata. The parasites became numerous on December on which date 
15 grams of arsenic sulphide Were administered in capsule by mouth. On 
December 10 the parasites were still numerous; December ll, only one trypano- 
found, in-a, drop of fresh'blood. "On'ihe" same' date 5 grams of 
arsaceiim were mjeeted subcutaneOimly. ,On December 13 another dose of 10 
ii rnwile sulphide was giyem 'Deefember 16, 6 grams of atosyi; December 

27^ 5 gi*ams of atoxyl; January 2, 
'gfams, ol, atoxyl j January % 20 
January 17, 25 
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This aiiiiiial is apparently well. Repeated exarninations of its blood 
and inoculations of it into 3 monkeys have been made. Xone of the 
animals have developed trypanosomiasis. 

Hor&e -Yo. 2//.—^American colt infected artificially witli o cubic centimeters of 
the blood of horse No. 22 on December 4. December 7 blood examination showed 
a few tiypanosomala. December 9, trypanosomata numerous, when 10 grams 
of arsenic sulphide were administered by the mouth in capsules. December 10, 
trypanosomata numerous; December 11, 5 grams of arsacetin injecred siibeii- 
taneoiisly. From December 11 to December 17 the horse was given alternate 
doses of arsenic sulphide and arsacetin and died on December IS of arsenic 
poisoning. 

Mule {American) So. 27.—This animal was also examined at Bulacan on 
December 17 and trypanosomata found in its blood. On the same date 15 
grams of arsenic sulphide were given by mouth. December 19 the blood was 
jstill positive for parasites and 15 grams of arsenophenylglycin were injected 
intravenously. The animal w^as brought to the laboratory on December 21. Its 
temperature on examination was.40° and there was considerable oedema between 
tbe front shoulders. The temperature dropped to normal on December 24, 
although the marked oedema increased along the whole of the abdomen. Decem¬ 
ber 27, 20 grams of arsenopiienyiglyein were given intravenously, although the 
blood remained negative for parasites. Twenty-five grams of the drug were 
again given on January 4 and 25 grams on January 25. A monkey wns in¬ 
oculated on January 25 just before the injection of the drug and did not develop 
surra infection. On February 14, 10 grams of arsenic sulphide were given the- 
animal by the mouth, through a mistake on the part of the attendant. On 
March 23 trypanosomata reappeared in his blood and he was given 30 grams of 
arsenophenylglycin. 

This animal is at present alive and its, blond contains no trypanoso¬ 
mata. It seems not unlikely that this animal was reinfected with stirra 
from another mule which was suffering with the disease and which was 
kept with it. 

Mule {American) So. 2S.~This mule was found positive for trypanosomata 
in Bulacan on December 17, On December 19, 15 grams of arsenophenylglycin 
were injected intravenously. Shortly after this injection the temperaiure which 
had been elevated became normal. On December 27, 15 grams of arsenophenyl- 
glyein were given intravenously. The blood remained negative until Joniiary 
8, when trypanosomata reappeared. The animal was then inoculated with 5 
grams of atoxyl, but did not bear the inoculation well and three days later 
was in a very weak condition. On January 14 the blood examination showed 
no parasites. On January 22, 24, and 26, 10 grams of arsenic sulphide were 
given by mouth and on January 29, 5 grams of atoxyl subcutaneously. On 
January 31, 20 grams of arsenic sulphide; February 2, 30 grams of arsenic 
sulphide; February 5, 5 grams of atoxyl; February 7, 20 grams of ai*senlc sul¬ 
phide; February 9, 20 grams of arsenic sulphide. , February 14 the animal 
became still weaker. He developed pressure sores, and on March 19 trypaho- 
somata reappeared in his blood and he was destroyed. ■ 

Mule (American) So. 29 .—^This animal was also obsewed at Bulacan. It 
appeared in excellent' condition at the time the trypanoeomata were found, on 
December 17, on which date 15 grams of arsenic, sulphidO'were given by mouth. 
Decembr ,19 the. blood w,as' still''positive for parasites and '5 grams of atoxyl were 
injected subcutaneously. ' December,"21, 20'grams of'arsenic sulphide were given. 
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I>t;‘eP 3 tiijf*r 23 tlse blood was negative for parasites and 5 grams of aloxyl ^ve^e 
iiijeeteti: Dei-omber 25, 30 grams of arsenic siilpliide; December 2S. 5 grams of 
rttoxvl : Jamiary E 15 grams <d' arsenic sulphide. January 4 trypanosomata re- 
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i)i arsenic siiipliide; February 0, 20 grams arsenic sulphide. February 14, 
although the craiditioii of the animal appeared good, trypanosomata, reappeared 
in the blood. February 14, 5 grams of atoxyl: February 17, 25 grams arsenic 
sulphide: February 10, 25 grams of arseiiophenylglycin. Since thi.i date, iho 
animal has been negative for trypanosomata and is in good condition. 

Muh {Amerk-mi) Xo. 30 .—Observed at Bulacan December 17. Examination 
of the blood positive for trypanosomata. Fifteen grams of arsenic sulphide given 
by moiitli; Deceml).er 19, 5 grams of atoxyl; December 21, 20 grams arsenic 
sulphide; December 23, 5 grams ato.xvl; December 25, 20 grams arsenic sul¬ 
phide; December 2S, 5 grams of atoxyl. December 30 the aTiimal suffered from 
diarrha-'a and no treatment was given; January 4, 15 grams of arsenic sulphide. 
January S trypanosomata reappeared in the blood. The animal was given 5 
grams of atoxyl; January 12, 20 grams arsenic sulphide. Diarrhaja and colic 
developed. January 14, 5 grams of ato.xvl: January 18, 20 grams arsenic sul¬ 
phide; Jamtary 22, 5 grams atoxyl: January 24, 20 grams arsenic sulphide; 
January 20, 20 grams arsenic sulphide; January 29, 5 grams atoxyl; January 
31, 20 grams arsenic sulphide: February 3, 20 grams arsenic sulphide: February 
5, 5 grams of atoxyl; February 7, 20 grams arsenic sulphide; February 9, 20 
grams arsenie sulphide; February 14. 5 grams atoxyl: February 17, 20 grams 
arsenic .sulphide; February 19, 20 grams arsenophenylgiycin. IMarch 23 try¬ 
panosomata reappeared in the blood, when 25 grams of arsenophenylgiycin were 
injected intravenously. The animal is still alive and free from parasites. 

(American) Xo. Bl .—Found positive for surra on microscopic examina¬ 
tion on December 23 at Bulacan. December 23, 5 grams of atoxyl; Dccemher 25, 
20 grams arsenic sulphide; December 28, 5 grams atoxyl; December 30, 25 grains 
arsenic sulphide; January 1, 5 grams of atoxyl; January 4, 20 grants of 
arsenic sulphide: January 6, 20 grams of arsenic sulphide; January 8, 5 grams 
atoxyl; January 10, 20 grams arsenic sulphide; January 12, 20 grams arsenic 
sulphide; January 14, 5 gi-ams atoxyl; January IT, 20 grams arsenic sulphide; 
January 22, 5 grams atoxjd. The animal having been treated about one month, 
treatment was discontinued until February 14. During this time the blood was 
negative, February 14, the blood was found positive for trypanosomata, when 
■5 grams'of aioxyl were given; February IT, 20'grams arsenic sulphide; February 
■1% 20 .grams arsenophenylgiycin. ■■ The blood has,since been 'negative. 

Ao. $2 .—American mule found'positive for surra by microscopic exam- 
iBailon on December , 19' at ’Bulacan^ when 6 'grams 'of' atoxyl' were' given; 
December 21, 20 grams of arsenic sulphide; December 23, blood positive, 5 grams 
of atoxyl: December 25, 20 grams arsenic sulphide; December 28, 5 grams of 
atoxyl; December 30, 5 grams atoxyl; January 1, 20 grams arsenic sulphide; 
J«nw|r 4 s graws htoxyl; January^ 6, 20 grams arsenic sulphide; January 8, 

, 'ft 20,_l^apEnSf araente snSphide; January 12, 20 grams 

^ January 17, 20 grams arsenic 

, ^ ft then stopped the animal 
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having- been treated for one month. On March o, trypanosomata reappeared 
in the blood. March 9, 24 gi-ams of arsenophenylglycin were given intravenously. 
The animal died four days later. 

Mule [American] No, 3o .—^Found positive for surra on December 2S at Bii- 
lacan. Arsenic sulphide 20 grams by mouth. December 30, blood negative, ar¬ 
senic sulphide 20 grams. Animal found dead on morning of January 1. 

Epidemic at Alabang. —During the past year an epidemic of surra was 
also observed among the horses of the Grovernment stock farm at Alabang. 
On September 3 we visited Alabang and found IT horses infected -with 
surra. The blood in each instance was examined and the trypanosomata 
found therein. In many of the animals the parasites were ^m-y numerous 
aud the horses showed well-marked symptoms of surra. In the follnviiig 
few weeks 3 other horses were found infected with surra at Alabang and 
these were treated with the others. Tlie horses, during tlie course of 
their treatment v'ere kept in an open held at one corner of the farm 
and tvere fed under a nipa roof, which alforded some prcueerioii from 
tlie sun. Flies were abundant, to the bites of which the horses were 
naturally exposed. The conditions, therefore, were such as iiiiglit be 
met with in combating the disease in jjrovincial districts with no protec¬ 
tion against reinfection, either from biting hies or from contact with 
other infected animals. 

Therefore, the conditions surrounding the experiment seemed most 
unfavorable for obtaining good results from treatment. 

The injections of arsenophenylglycin were given intra^'enously in ap¬ 
proximately 10 per cent solution. Since no facilities were at hand for 
holding the liorse.s while they were being treated, it freqiienrly liappeiied 
that during the inoculation the needle escaped from the vein so that 
some of the solution was giveit subcutaneuusly. When this occurred, 
severe local reaction sometimes followed which resulted in al)5cess forma¬ 
tion. However, the abec‘sses healed later vnthout trouble. Ho animals 
apparently died from the local effect of the drug. Owing to the condi¬ 
tions just described, it was impossible in the course of the experiments 
to deteiTuine whether a reappearance ctf the Trypanosomata in the blood 
of individual horses indicated a relapse, or a reinfection. The experi¬ 
ments in monkeys indicated that a single large dose of the drug gave 
the best results. Howeveig owing to the fact that some of our horses would 
almost certainly liave been reinfected with surra,during the period fol¬ 
lowing the first treatment, we felt compelled to repeat the dose at in¬ 
tervals, even though the blood remained negative in most of the eases. 
Our experiments with horses have shown us that as few injections as 
possible should be made, owing to the danger of the production by the 
drug of grave lesions in the internal organs. Table III gives the results 
of the treatment of these horses. 

Discussion of Table JIL—-During the few weeks following, the first 
treatment of the horses, trypanosomata' reappeared in the' blood of, a 
number of them,'and since we did not have a sufcient' quantity of arseno- 
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phenylglvciii on hand to continue the treatment of all of the animals, 
some were destroyed. A few other horses died from the toxic effects of 
the drug. There remained, then, on jS^ovemher 19 only 8 liorses alive. 
Four of tiie.sc were hroiiglit to Manila and placed in screened stalls. 
These latter have all remained entirely free from parasites for six 
months “ and are in excellent condition at the present time. Tlie blood 
of these horses lias been subjected to repeated examination and as laige 
an amoimt as 20 cubic centimeters has been repeatedly inoculated at in¬ 
tervals into monkeys with negative results. 

(One of the horses, F"o. To, had a slight rise in temperature on Decem¬ 
ber 13: fearing a relapse, this horse's blood was at once injected into a 
monkey and the horse was then given a full dose of arsenophenylglycin. 
The monkey, however, remained free from trypanosomata, and we 
feel justified in concluding that the rise in temperature was dne to 
gome other cause than trypanosomiasis. These horses, we believe, have 
been cured of surra. One of them has been kept at work for ovei’ a 
BionTli at Manila, Of the other horses, 2 have shown a reappearance 
of trypanosomata in the peripheral blood after haying been free 
from parasites for three months and five months, respectively. In 
view of the fact that the horses tvliicli were brought to Manila and 
kept in screened stalls have not shown any relapses, and, also, because 
the 4 horses left at Alabang r<^iained in the same corner of the farm 
where the horses infected witli surra were originally segregated, it seems 
not unlikely that the reappearance of the trypanosomata in the two 
instances Just cited resulted from a reinfection from biting insects and 
was not due to a relapse of the original infection. However, it is pos¬ 
sible that a relapse may have occurred. Both of these liorses were 
subjected to further treatment; one succumbed a day or so after the 
administration of a large dose of arsenophenylglycin, the other is still 
alive and in good condition three months after the last treatment. 


The other horses at Alabang, although negative for trypanosomata, 
were treated on November 19 as a prophylactic measure because of their 
intimate contact with the horse showing trypanosomata, in its blood. 
They hate remained n^ative for trypanosomata and are in excellent 
condition at the, present time. They have not been under daily observ- 


' hare; the hoi’see, that were brought to Manila,, but we are inclined 

to regard them as free froin the disease. 

believe, then, that we have on hand T liorses^ all in good condition, 
which have been definitely and permanently cured of surra by the in¬ 
travenous administration of a^nophenylglycin. 

Surra mm a vay chrome oopr^e in .cattle in the Philippine Islands, 

long periods pf time, during 
vhlA unimpaired. This renders it 
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extremely dirriC'.rJt to (ioTermine wlietber or nor a drug :i?ed in the 
treatment of tiiese animals is edioaeioiis. Tlit.-refore, although we have 
treated a nmiiber of bullocks tliat were infeored with the disease, 'ive 
prefer to express no opinion at this time witli regard to the action of 
the drug on these animals. 

SUMMARV. 

Jil the use of arsenopLenylglyein two methods of treatment may be 
considered, as already outlined 'oy Elirlich: First, that by stages in 
v.'hieh relatively small doses are given and at retK-ated intervals: second, 
the Treatment ])y one or several large doses. In monkeys and horses 
tlte]’*? is no question but that rlie second inerliod oi‘ rreatmenr is tlie more 
favorable one. In liorses, the most satisfactory results liave 'Oeen obtained 
where we have given an amount ]>rol.tably very close to tlie fatal dose to 
the animal infected. Fnfortunately, in liorses the margin between the 
dose necessary to effect a complete cure and the fatal one seems very 
small (see horse Xo. '21), too small for us to l)e able to determine the 
amount most favorable for any given ease. Moreover, the susceptibility 
of liorses to the effect of the drug naturally varies to some extent. 
The condition under which the animal is kept after treatment, ivhether 
favoraijie or otherwise, may possibly lie the deciding point as to wlietlier 
the animal recovers or dit^s. Each repetition of a large dose obviously 
exposes the animal to increased danger of poisoning, while the oppor¬ 
tunity of producing a cure is dimmisiied. These facts are evident upon 
consideration of the action of atoxyl in the human body and from the 
results of our own experiments. 

In eonelusion, we do not hesitate to say that arsenoplienylglyein has 
proved to be by far the most satisfactory means of treatment of 
tiA’panosomiasis yet discovered. The drug has shown itself to be very 
efficacious for the treatment and cure of surra infection in monkeys. 
However, while the results in horses, are the best that have as yet been 
obtained, they are not nearly as encouraging as in monkeys. We have,, 
however, for the first time been able to cure horses afflicted with surra, 
and tliis we never could accomplish before by any other means. 
While it appears that we can save a certain percentage of the horses 
infected with surra during an epidemic, we can never predict with 
certainty whether in a given iiastance we will be able to cure the^ horse, 
or whether he succumb first to the action of the drug. However, 
since, the disease is invariably fatal in. these animals without treatment, 
a trial should be made in the case of every horse of any great value. In 
the epidemic at Alabang, we were able to.save a sufficient percentage of 
the horses to demonstrate that the means is^ of 'some practical value In 
'the treatment of surra during an epidemic. 

It is.' nO't our; intention in the present paper to report upon the results 
we have pbtained in the treatment of trypanosomiasis with; a 'large num-' 
her, of other,/compounds, prepared by. Doctor 'Oeehslin, of the 'Chemical 
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■k if ftill being contumed at tlie 

present iiine, imt so far, no 
phenvlglycin iiave yet been olrtamed. 
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-Table 1 .— Dosage of arsenoplienylglycin in normal moriJcegs. 


. Weight' 

1 of mon¬ 
key in ’ 
grams. 

Dose of 
arseno- 
phenyl- 
glyeiii in ' 
grams per 
kilo. 

1 Weight 
Death : ofnion- 
after— '■ key in ' 
grams. ! 

; Dose of 

1 arseno- 
i phenyl- 
glyciu in 
grams per 
kilo. 

! i 

; Death 
after— 

i 

1 

j Weight 
; of mbn- 
j key in 
j grams. 

j 

1 

Dose of 
arseno- 
phenyl- 
glyeiiiin 
grams per 
kilo. « 

i Deatli 
after— j 


0 10 

■' 2,100 i 

i 

0.18 


I 1,520 ’ 


0.26 

3 days. 



! 2,350 

1 

0.20 


i 1,440 

1 

0.2S 

i 

2 35U 

0.12 

; li 2.170 


0.20 


2.170 


0.30 

8 days. 

2,3TO 

0.12 

; 'i ‘2,S-20 


0.22 


2,040 


0,30 

8 days, j 

. 2,300 ' 

0,14 

i:;:;;_i ^too 


0.22 

6 days. 

2,370 

1 

0.32 

3 clays. 

2,320 ' 

0.14 

2, R20 


0.24 


i 1,970 

j 

0.82 

2 days. 

1 I.IWO i 

0 . ir> 

i___|i 2,350 


0.24 

i_i 

ij 1,730 

i 

0.34 

10 days. 

i 2.44U 

0. M 

. . „*.i 2,300 


0.20 


; 1,760 


0.36 

2 days. 

j 2,m 

0.18 

_ _2,400 

! 


0.26 

3 days. 

1 





Table II, Sebies I (Monkeys). 


1 , First j 

; iWeight; treat-, i 

^ inonkev ' ' “ i 
j grams, ^gramsper! 

1 . : , kilo, i 


Interval be- , ' 

tween do.ses. Second ; 

_ ; treat- ; 

f , luentin ■ 
I Blood 'grams per 
Davs.'exami -1 




nation. 

4477 _ 

2,500 

0.04 

IS 

Pos. 

0.08 } 

4432 *.** 

4332 

3 ^ 

5 ^ 

O.M 

0,04 

28 

Pos. 

0.08 1 

4473 -_-_ 

8,200 

0.05 

20 

Pos. 

0.08 

4479 -,-.* 

l , i 00 

0.05 

34 

Pos. 

0.08 

, 4341—- 

1,520 

0 i 05 




4472 -—' 

5,250 

0.06 

27 

. Pos. 

0.08 

' 447 ®-— 

' 1,960 

' 0.'06 

19 

' Pos. 

0.08 

4421 .— 

1.220 

0.06 




4 S ^«.— 

,Died' 8 day® "eftex inoculation with surra—' 

, 4174 —] 


0.07 



t 

' ■ 

'M.W 





4 » 7 *-*_' 

' D 770 

0.07 

''84 

-Posl' 

0,09 

44 ^— 


0.08 






0.03 




' 4llf i--.H 


p.OS 


F<fe; 

, aio 




!' 'Sa, 


Till 





"'i.:.. ' .1 

'U , 


1 Period free 
'! from trypa- 
! nosomata. 


7 months. 
2i months, 


Died in 4 days .. 

Died after 3 months. 

Died 5 days... 

Died in 6| months. 

Alive.___ 

Died in 65 days (positive)- 


! Alive_ 


Died in 19 days (negative) . 
Alive*_*;.-*:*__ 



do,„^**A. 

Died in 3 hours _ 


(Hegapye)__ 

day® after inoetdation., 
lidaya'after iwcnlatSen* 

AT® 


7 months. 


8| months. 
Do. 

Do. 

Do. 

6 months. 
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Table TI. Series II '"Monkev?!. 


No o£ 
monkey. 


Weight 
at first 
treat¬ 
ment. 


Interval! be- Second 
tween doses, da'-euf 

___arseno- 

nhenyl- 
Blotod glycin 

in grania r>tty 5 :. exami- iri grams 
per kilo, nation, per kilo. 


First 
dose of 
arseno- 
phenyi- 
glyefn 


4559.. 

1,250 

0.0> 

31 Pos. 

0.1 

rdcd in 1 day_ 

45rJO__ 


0. OS 

31 Neg. 

0.1 

■ Died in IT da vs___ 


2. Tftj 

0. OS 




4.y.2._,. 

1. 100 

ii. 02 

»4 Neg. 

0.1 

Dic'i in 4 day.s __ 

45tl3 

i'i tn trctl 

—not 

treated. 


r>id-*fl in ’Vi da vs 

45*'.4_ 

2. Too 

0. OS 

-2 Ncg. 

0.15 

■ .\IiTe ..—... 

456.5. 


0. OS 



Lo.st_- ___ _ 

4566. 


0. Sf' 

M Neg. 

0.15 

Died in 2 days_ 


s Months. 

Table II, Series III (Monkevs i. 


Fir.stdo.se 


No. of 
monkey. 

Weight , 
at first 1 
treat¬ 
ment, i 

of arisen o- 
pheuy^ 
giycin 
in grams 
per kilo. 

Result. 

Period free 
from trypa- 
no.somaia. 

4612_ 

2.250 

o.t 

Alive_i 

5=. nionth'j. 

1613.,.. 

1.650 

0.1 

Eded in 16 days.... 


4614. 

1,700 . 

0.12 , 

. .41ive_ 

110. 

4615_ 

2, S50 

0.14 

■ dn ■ 

l>0. 

4tu»‘.- 

2,20*0 

0.14 

Lrtfil..... 

4; months. 

46.17.,- 

2.320 , 

0.14 

Died in22ditys ‘neganve?_ 


4CD— 

l.niX) 

U. 16 

Died in 5day.s_ 


4610 — 

2,450 , 

0.10 

, Alive......, 

* months. 

4620— 

2,250 

0.18 

_do. 

Do. 

4621 — 

2.050 

0.18 

■-do.. 

Do. 

4t5’>’ 

2,800 ; 

0.20 

di-v . 

Do. 

i 4623— 

2.1.50 

0.2U 


Do. 

i 4624 — 

2.950 ' 

0.22 

dn 

Do. 

4025-,. 

2,000 , 

0.22 

Died in 3 months (negative;. _ 

462tL_-_ 

2,170 : 

0.24 

Alive___ 

Do. 


4©7__„ 

4d28._.. 

4629.. .. 
46Sy-.„ 
463I-— 

4632.. .. 


2,250 
2,000 ‘ 
2,010 


0.24 

0.26 

0.2*1 


Control—not treated.. 
Cootrol—not treated.. 
Control—not treated,, 


Bled in 13 days...; 

Died in 10 days___ 

Alive...: 

Died 5 days after inoenlatioxi-,-| 
Died :i3 days after moeiilatioii, 
Dieii 22 day.s after ino<-ulation_ 


‘Find :':’ee 
;un irvpa- 
^soiimtn. 


niMnihs. 


Do. 

months. 
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Table II, Series IV (Monkeys). 


! No. of 
; monkey. 

Weight 
at tirst 
treat¬ 
ment. 

First dose 
of arseno- 
phenyl- 
glycin 
in grams 
per kilo. 

Result. 

Period free 
from trypa¬ 
nosomata. 

; 4655_ 

1,570 

0.26 

Died in 12 days__ 


1 4654_ 

1,450 

0.28 

Alive___ 

5 months. 

; 4G.W_: 

2,250 

1 0.30 i 

[ Died ill 1 dnv _ ... 


j 4657___-; 

1,950 

0.30 



; 465S_—; 

2,150 1 

i 0.32 j 

.41ive... 

Do, I 

4659_. 

1,250 ! 

1 0,32 I 

(io 

Do. i 

: 4660._1 

1,700 I 

0.34 * 

Died in S days ..-.1. 


•* 4661_™; 

1,350 1 

0,36 i Died in 1 day_ 


i 465a„.„ 

Control~not treated. _ 

Died 17 days after inoculation— 

















First treat- ! Inter- i Secimd treat- inter- TMraireat- 1 Inter- i Fourth treat- Inter- Filth treat- j inter- i Wixtli treat¬ 
ment, yal, inent. vat. inent. j viil. ' nient. val, inent, } vnl. incut. 
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, tS8| 

’ pOU3(l C- 


•Bjittaoj 
: - o a B d ,v j I moil 
sail pou.'id aipu3 


*'U 0 p 8 U I 

-un Rxa i^oraj 


•■UOIJBU : 
-UII8X3 pOQIg , 


.uopau ' ^ 

j^ntiBsra pootg ' 


**aop8a ) 

-traK.t3 pooig ; 

Z 




« K 2 : 


Z Z 

•Si8(I ’ 5 





0 M 

■n* 'N r» 


^ fi 

-asoa.. ct 2 

0 0 




if: ca .oc 


kO cs 

1 -318(1 ^ . 

1 X 

1 * ^ ^ 
X ac ' 

r 


. s 1 

i §■ S' : 

1 JS X 1 


! 0 ^ 

! i: ST 
! C Tj 


j «-uoii' 8 tt ; 

I -jmttxajiooig ' 


SToS'o'S'ooS'S'aririr 

cc tc 'JD x 33 ao M 3 a? cc x cc 




. 50 SO« 50 dJ^■^lftXCT^« 3 aQ£^ 30 SOaO! 


«s5isoQ«a3>C'a*xi'3'!s;owO'i 


roioweiseosBsO'SScawMsa 

.J *1 ^ '*! *S -jr *j J 

aAAAAPi'nC'.jSkCuaf: 
’<Sisi©.3joa>o»«a>w« 
1 X » X TO » 00 05 'X », aci' TO a 

'cooa«6»®®'»roo 

rl I-, CJ 

^♦CM® 0 i/s vs *0 0 » 'rl* 

, e. «' ' ® » CP '■ 

f' 34 CBr 0 aa A 4 ri j 

1," ' a 

{ , 'I ' «f ■ ■■ ' , 



*N=n^ative; pr^pasltive. ^ Died November 10. * Dieil September 2 

I’Deatroyed. fDieit September 11. 3 Itied Detoix'r 

0 A^cetJji was used instead of araeiinpliejiyli^lyein. «DIed October 22, 

4 Died February II , »<l>ied Oetotier I. 


























THE ETIOLOGY OF BERIBERI. 


By He*\ey Feasee- and A. T. Staa'tox-^ 

{From the Instnute for Medical Research, Kuala, Lumpur, Federated Malaij 

States.) 


The suggestion of a causal relationsliip between the consumption of 
white rice and the disease beriberi was first formally made in this couiitr}' 
by Braddon (1). The observer also drew attention to the important fact 
that those who eonsimied rice which had been parboiled before husking 
remained free from the disease, as did also the native Malays who eon- 
sinned rice prepared by primitive methods of pounding and winnowing. 

A series of observations made by the writers (2) in 1907 on two parties 
of laborers, under conditions which excluded or adequately controlled 
the operation of factors other than diet, confirmed tlie correctness of this 
vietv of the causation of the disease. The prior observations of Fletcher 
(3) and Lucy (4) in this country and of Dubruel (5) in Indo-Cliina 
and the recently published observations of Ellis (6) furnish further 
testimony, and it may now be claimed that the theory rests on a solid 
basis of evidence. 

The mechanism by which w'hite rice w’as able to produce this result 
has remained obscure. 

Braddon suggested that “the cause of the disorder is not indeed rice, qua rice, 
or as an article of diet, but diseased rice; rice with which poison derived from 
decay, due perhaps to some fungus, or mold, or germ, or spore, originally per¬ 
haps growing upon the husk, has become mixed during the process of milling; 
or upon which siieh fungus may have grown and suoh poison have been pro¬ 
duced after decortication.” Eykman O) ftom experiments on fowls concluded 
that a definite poison exists commonly in rice and that for this poison or its 
effects something in the pericarp is an antidote. Dubruel believed in the ingestion 
of an organism associated with white rice, wKieh organism multiplying in the 
body produced the disease. 

Following the line of thought suggested by the poison hypothesis, re- 
seai'ches were undertaken to determine whether, from white rices,actually 

^ Head at the first biennial meeting of the Far, Eastern Association of ’Tropi«ml 
Medicine held' at Manila, March 10, 1910. 

* Director of the Institute for Medical Eesearch; delate' from the Federated 
Malay^ States. ' ,; , ' ■ 

; ‘Bacteriologist of,the Institute for Medieal lEteseareh. 

; ' ' /' ' ‘ ' "y : W: '■, ■ 
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assoeiateil with outbreaks of beriberi, tliere eoiikl be extracted by meiuis 
of various solvents any siibstaneo or substances recognizable by chemical 
iiietbocls as poisonous in character. These researclies failed ot their 
obieet. Though it is admitted that the accuracy of the poison iiypotliesis 
Tvas not thereby disproved. 

Certain results which emerged from clieinical analysis and histological 
examination of the rices turned attention to the possibility of an (‘xplana- 
tion of the course of events on an hypothesis of a defect ot iiutiition. 
That this explanation wnis inaderjuate, if dietary constituents as estimated 
by the ordinary analytical methods were alone considered, had been 
sliowii in the preliminaTW investigation. 

By a series of experiments on domestic fowls, the details of which will 
be supplied in a later publication, it was shown that these animals wlieii 
fed on various kinds of rice were sensitive to differences between theju. 
The fowls were confined in separate compartments and were in all respects 
under identical conditions. The manner of arrangement of the cages is 
shown in Plate I, fig. 1. 

By further and repeated experiments vntli rices known to have ])ecu 
associated with outbreaks of beriberi, and with controls under identical 
conditions fed on parboiled rice, it was established that a certain reaction 
in fowls might be taken as an indicator of the beriberi-producing power 
of a given rice when forming the staple of the diet in man. Whether 
the disease produced in fowls be accepted or not as analogous to beriberi 
in man, the validity of the arguments liere advanced remains unimpaired. 

Eiees were available that were knowm to have been associated with 
outbreaks of beriberi, samples having been taken daily during the con- 
timianee of the preliminary inquiry in 1907; also througli the courtesy 
of Pr. J. D. Gimblette and Dr. G. D. Freer we were enabled to procure 
white rice which was being consumed prior to an outbreak of beribeii 
among Malays at the Kuala Lumpur police depot, wliieh outbreak ceased 
on changing the rice supplied to the parboiled variety. It was shown 
■iiat these rices when fed to fowls constantly produced a certain disease 
in a large proportion of them, while parboiled rice as constantly failed 
to produce this result in groups under identical conditions. This disease 
is characterized by paralysis'of the legs {Plate I, fig. 2, and Plate 'II, 
fig. I), followed by paralysis of the wings (Plate 11, fig. 4) in the more 
sevei^ nases. ; In eases^showing a paoderate degi‘ee of .paralysis, the gait 
, rambles very closely thal'seen m 'beziberi.,. The nerves' of fowls suffer¬ 
ing from this disease show typical Wallerian degeneration (Plate III, 

j.ypc^yneuritis; .galliuatam,'; is ;tmly 
ih its clinical maur 
idwtied in their pathologic 
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eifects. and tliat its oecurrenee siioald be held a? iiiiportant coiidmiaTory 
testimony of the coinieetion between white riee and beriberi. It is de¬ 
sirable, liowever^ to emphasize the point that tiie acceptance or nonac- 
ceptaiice of this opinion is immaterial to the argument *. for this purpose 
the occun^ence of the disease is employed only as a reaction. The fact 
that certain white rices when lorming the staple of a diet in man produce 
beriberi rests on quite other testimony than that supplied by experiments 
on domestic fowls. 

The eommercdal varieties of white rice are numerous, but in this coun¬ 
try, apart f.rom the grading as to quality, two are in common use and 
are known, respectively, as Siam and Kangoon. 

From epidemiological considerations and from experimental evidence 
it appears that Siam rice is considerably more potent in its beriberi- 
producing powers tliaii Fangoon rice. 

Tbe proteins, fats, carbohydrates, and ash were determined for the 
different varieties of rice which had been employed in the experiments., 
with the following percentage results calculated on dried material. 



Proteins. 

Fats. 

Carbohy- 
' drates. . 

Ash. 

Wbite rice (Siam).— 

9.07 , 

0.17 

90.11 ' 

0. t»5 1 

White rice (Plangcion).. 

44 

0,81 

S9.90 ‘ 

0.85 : 

' Parboiled rice_ 

9.4S ■ 

0.51 

89.12 

0. S9 1 


A comparison of these results shows that the only marked difference 
among the rices was in respect to fat, which was most abundant in the 
variety known as Bangoon, less abundant in parboiled rice, and still 
less abundant in Siam rice. These observations, taken in conjunction 
with the experimental i*esults in fowls, excluded the possibility of an 
explanation of the origin of beriberi on the ground of a deficiency in 
fat. It will be noted that these analyses did not include an estimation 
of the relative proportions of the inorganic salts composing tiie ash, nor 
did they take account of tlie manner of combination, organic or inorganic, 
in which these substances originally existed in the rice grain. 

By a method devised in this laboratory, sections of the various rice 
grains were obtained'of sufficient thinness to permit the examination in 
detail of their histologic chamcdors. By suitable staining methods it 
was shoTO that in parboiled rice (Plate III, fig. 7) remnants of the 
pericarp remained attached to the rice.grain, whereas in Siam rice (Plate 
III, fig. 8) the pericarp and thO' layers subjacent to' it (subpericarpal 
layers) had been polished away. It would appear that parboiling renders 
the grain 'tough and nonfriable, in consequence'the''subpericarpai layers 
can not be removed bo readily as in the.-untreartecl grain. , further 

demonstrated that'ilie layers so retained in parbp'iM ripe, eonlmned the 
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most of the aieuroiie and oilj material present in rice grains. Kice as 
prepared by primitive methods (Malay rice) was similarly examined^ and, 
as mi gilt have been expected from the pounding to which this rice had 
been subjected; parts of the siibpericarpal layers wore chipped off to a 
varying extent, but on the whole these layers were retained to a greater 
extent than is the ease with white rice. 

Earlv ill the course of the experiments the observation was made that 
parboiled rice subjected to exhaustion with hot alcohol and thereafter 
carefully dried in the sun to free it from alcohol, produced when fed to 
fowls a disease indistingnishable from that observed in birds fed on white 
rice, although such parboiled luce in its original state was incapable of 
producing this result, however long continued. 

The association of the observations referred to in the two preceding 
paragraphs seemed to point a way to a solution of the problem. It had 
been shown that white rice as prepared in the mills of this country pro¬ 
duced the same results in fowls as white rice Imown to have been as¬ 
sociated with beriberi. If, now, a substance or vsubstances residing in the 
outer layers which are polished away in white rice and are retained in 
parboiled rice could he added to white rice and so prevent its harmful 
effects it was conceived that the nutritive hypothesis would thereby be 
supported. 

In accordance with this idea the following experiments were initiated: 

A rice mill in Singapore was visited and there was obtained (A) a quantity of 
the grain deprived of the husk; (B) a quantity of the polished rice from the same 
lot of grain, that is, the grain from which the subperiearpal layers had been 
polished off; {0} a quantity of the polishings, that is, the material removed 
subsequent to the separation of the husk and which includes the pericarp with 
the subperiearpal layers. The miller estimates that 40 parts of paddy produce 
25 parts of white rice, 5 parts of polishings, and 10 parts of husk. The polish* 
iugs are sold as food for cattle and the husks are burned as fuel in the mill. 

Experiment A .—Twelve fowls Were fed, on the husked grain for five weeks. 

Result: All remained healthy. 

Mxpmmmt B.—Twelve fowls were fed on the white rice alone. 

Result: In five weeks sis had developed polyneuritis; two were dead, one 
having suffered from polyneuritis and one from a disease other than polyneuritis; 
five fowls remained healthy, ' , . 

a—Twelve fowls were fed on rice taken daily from the same bag 
as that used in Ksperiment B; in addition, polishings in the form of emulsion, 
in amount equal to that milled from the quantity of rice consumed, were fed 
daily" by a .tube passed, into the erop.'',^ This quantity was subsequently diminishe<i 
week by, week, until only" 3,; grams;'of' polishings' per kilo of body weight'were 
being given daily. This amount sufficed to maintain the fowls in health and in 
csonstanfc weight. 

,for; .seven;' weeksAand all 'remained 
taken,', frOm "'places' wliete known 
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It will he linderstood iliat these three experimenrs were in progress 
simultaneously and tliat the fowls were in all respects under identical 
conditions. 

Exp^rmierd B .—Part of the original paddy was taken and milled by a Malay 
woman by primitive methods into the finished product as eaten hr Malays. 
Eight fowls, fed for five ■weeks on the rice prepared from the ori^giiiai paddy 
by the Malay method, remained healthy. Eight fowls only were used for this 
experiment, as the quantity of paddy then remaining sufficed only for this 
number for the time it was estimated the experiment would last. 

Atteniion is drawn to the important point that the products used in 
these experiments were all derixed from the same lot of paddy, and the 
results force us to the conclusion that it is the polishing process, which 
is essentially at fault; tire polishing of white rice remoxes from the 
seed some substance or siihstanees essential for the inaiiitenaiiee of the 
normal metabolism of nerre tissues. 

To elucidate the point as to whether rice ^rhen freshly milled is less 
harmful than that which has become stale, an assistant was stationed 
in Singapore who sent daily to the laboratory by the most expeditious 
route a quant% of rice milled on the day of dispatch. Twelve fowls 
were fed on this rice and five developed polyneuritis in four weeks. 
This result, which is similar* to that obtained in other experiments, 
when fowls were fed on rices milled from fonr weeks to two years pre¬ 
viously, disposes of the suggestion that the harmfulness of white rice 
is due to its staleness or the development in it of a poisonous substance 
or substances subsequently to its being milled. The root of the evil 
lies in the milling process itself. The result further indicates the in¬ 
adequacy of preventive measures founded on the poison hypothesis in 
regard to the use of freshly milled rice,. 

An experiment was now planned to determine wh,ether a parboiled 
rice proved harmless, could by exliaustion with hot alcohol be reduced 
to such a condition that it would produce polyneuritis when fed to 
fowls, and whether the substances so extracted when fed to fowls with 
a white rice proved harmful could prevent the development of poly¬ 
neuritis. Tor this purpose parboiled rice was repeatedly exhausted with 
hot, alcohol. The alcoholic' extracts w^ere concentrated in mcMO at a 
temperature of 52 °, freed from alcohol and the residue emulsified in 
distilled water. Experiments with these products showed that fowls fed 
on the exhausted, parboiled rice contracted polyneuritis, and that birds 
fed on a white rice proved harmful hy previous experiment^ remained 
healthy if they received' in addition a quant% of tiie extract. 

Having by these and other experiments, the details of which are 
omitted so as not to encumber the argument, arrived at the point where 
it was clear that the es^sential cause of beriberi was to be,sou^t for in 
■a';nutritive' defect, ,further eforis' were' made',.to, determine by .chemical 
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nietliocls precise differences between various rices. Sncli differences^, if 
tliey are to furnisli an adequate explanation for the origin of beriberi, 
iTiiist be in accordance with clinical o])servations and the experimental 
results in fowls. 

In view of tlie important role played by phosphorus coin]->ounds in the 
metabolism of nerve tissues, the amount of phosphorus in various kinds 
of rice was deterniined as phosphorus pentoxide. Tlie result of a large 
series of ohservations showed that a reduction in the amount of phos- 
|)horiis pentoxide obtained from rice was directly related to tlie probability 
of the rice producing beriberi ; in other words, the higher the phosphorus 
content of a rice the less was the liability of that rice to produce the 
disease, and vice versa. 


Tliiis, a sample of parboiled rice which was fed to fowls over many weeks all 
remaining healthy, was found to contain 0.469 per cent PaOj and a sample of white 
rice which produced polyneuritis in-fowls yielded 0.277 per cent P 2 O 5 . The rice 
polishings employed in experiment C yielded 4.2 per cent PoOs. 

From a series of observations it was determined that a fowl under 
the conditions of our experiments, tveighing from 1,300 to 1,400 grams, 
required 60 grams of parboiled rice daily to maintain it in health and in 
nutritive equilibrium. In experiment C it was determined experimen¬ 
tally, the chemical analysis being then unlmown, that when fed on white 
rice a fowl of this weight required the addition of about 3.5 grams of 
polishings to preserve it in nutritive equilibrium. From the data given 
above it may readily be calculated what , amount of polishings added to 
white rice,, is required to raise the phosphorus content of the white rice 
diet to that of the parboiled rice. Thirs 

(iranis PaO.-,. 

60 grams of parboiled rice 0.3120 

60 grams of w’hite rice 0.1662 

Difference 0.1458 

Polishings contain 4,2 per cent of phosphorus pentoxide. 

Calculated from the pliosphorus content, therefore, 3.47 grams of polishings 
added to the 60 grams of white rice supplied to a fowl of 1,200 to 1,400 grams 
weight should preaeiwe it in nutritive equilibrium. From experimental ohserva- 
tio® 3.5 grams of polishings had been, shown to accomplish this result. This can 
awixeeiy.be raided merely as a coincidence, but its exact significance and im-' 
can not yet be estimated. . 


A',; fowls receiving'nO'thing but "water do not develop polyneuritis, while 
fowls receiving only polished rice and water do. No satisfactory ex¬ 
planation of diis observation has as yet been obtained/but further 
researches are in progress. Meanwhile the amount of phosphorus esti- 
m phoaphotus^J>efetoxlde contained in a given rice, may be used 

otherwise to produce beriberi. 

' ^ cheihist m. this institute, 

14 'la J 1A 1 I j Ik A ' * - 
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for Yaliiable assistance in tlie chemical part of this inventigatiom aii«l to 
Dr. E. D. Keith for suggestions as to nietiiods for the exainination of 
the nerves. 

SGMilAKY. 

. 1. Beriberi is a disorder of metabolism and. as it occurs in this coim- 
trvj is associated tvitli a diet in which white rice is the principal 
constituent. 

2. Wliite rice as produced in the mills here eomriionly makes default 
ill respect of some substance or substances essential for the maintenance 
of the normal metabolism of nerve tissues. - These substances exist in 
adequate amount in the original grain and in saperabiiiidaiiT ainoimt in 
the polishings from white rice. 

3. The estimation in terms of phosphorus pentoxiile of the total 
phosphorus present in a given rice may be used as an indicator of the 
beriberi-producing power of such rice when forming the staple of a diet 
in man. 

The prevention of beriberi in tins country will be achieved by sub¬ 
stituting for the ordinary white rice a rice in which the polishing process 
lias been omitted, or carried out to a minimal extent, or by the addition 
to a wliite-riee diet of articles rich in those substances in which such 
white rice now makes default. One such articde which is cheap and 
readily obtained is the polishings from white rice. 

The use of parboiled rice as suggested by Doctor Braddop will achieve 
a like result, provided that the polishing process is not carried beyonr] 
the limited extent now customary. 
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ILLUSTRATIONS. 


Plate I. 

FiC. 1. FOTvI-ruiL sliowiag arrangement of cages. 

2 . Fowl fed on wliite rice. Early stage of polyneuritis. 

Plate II. 

Fig. S. Fowl fed on white rice. Pcdyneuritis. 

4. Fowl fed on wliite rice. Late stage of polyneuritis. 

Plate III. 

Fig. 5. Teased preparation of sciatic nerve of fowl suffering from poljiieuritis. 
\TalIerian degeneration. 

6 . Cross section of rice grain, after removal of the pale® or husks,, showing 

the pericarp and subpericarpal layers intact. 

7. Cross section of rice grain treated by parboiling before milling, shoeing 
* the subperiearpal layers intact. 

8 . Cross section of grain of white rice (Siame.se). Subperiearpal layers have 

been removed in polishing. 
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ox THE ETIOLOGY OF BERIBERIL 


By J. DE Haa>-.- 


Berilteri Las for many years 'oeen a subject of study by tiie ^Li’oveni- 
nient medical laboratory at Woltevreden. and the object of tins paper is 
to conimimicate the results of all tliese investigations and to give the 
point of view trhieh is niainrained by us with reference to tlie etiology, 
especially for the Tropics, of this interesting disease, 

Xo one hitherto has succeeded In proving beriberi to b-e caused by a 
specific microbe, or sliown that it should be classed among the infectious 
diseases. Xeither its epidemic nor endemic disseinination, nor the few 
cases mentioned in literature indicating the possibility of infection ironi 
one person to another, slioulcl be considered as a proof of its microbic 
origin, since the clinical symptoms of beriberi—polyneuritis with all its 
sequels—may be caused by many other factors. My own very iiuiuerous 
attempts to find the Lau-sa morhi in the blood, the organs, or the excreta 
of persons suffering from beriberi also have never sueeeded, and 
altliougli I should not wish to consider this as a decisive argument for 
a noiniiicrobic infection, it must be granted that it increases its 
probability. 

By degrees we have gathered a series of facts that may possibly throw 
some light on this obscure subject. 

Doctor Eykmaii, in the year 1888, observed tlie^ appearance among 
the laboratory fowls of an epidemic of polyneuritis that in many respects 
resembled beriberi. The ■ clinical symptoms were: Staggering, often 
followed by total paralysis, paresis of the wings, dyspnoea and cyanosis; 
followed by death. The post-mortem examination revealed emaciation 
of the subcutaneous fatty^ tissue as well as of the muscles, much fluid in 
the pericardium, degeneration of nerve fibers, but no luaeroseopic nor 
microscopic alterations of the brain or of the spinal cord. It was evident 
that this disease was not caused by m infection with microbes, but tliat 

^ Bead at the first biennia! meeting of the Bar Eastern Association of Tropiea! 
Medicine^ at Manila, March 11 , IfilO. 

* Director of'the Goyerament Medical' Daboratory at Weltevreden,, Java,/Dutch 
East Indies; delegate from Her Ma|esty*s .^yernment of the, Hetherlasds East 
Indies; 

' M'eao— ^5 


m 



ii was closely assoeiaiecl with the food of the fowls, li always apiH'Ufed 
ai'ier an inciiljaiion period of varyiii”- dural ion (raiyu'iii|;‘ from iwetiiy to 
thirty days, sonietiines iriorc) wlioii the ])irds were fed on boiled i-iee, 
the same ns was given lo tiio hospital ])a(ieiits. 'riie_ jK)lyiu‘iii-itis (‘ould 
not ]i(? eansod ])y a poison ]>resent in tlu' ric-o, for fowls siekmied iimeii 
sooner when i‘od on boiled rice than wlien the sanu^ vai’iety of grain was 
given anhoiled. Wlien tlioy wore given iinhnsked riee, or ihe so-iadled 
red variety, no jiolynonritis a.j.tpearod ; the siek ones could even la; (turod 
by the latter. 

It tlieii hecanie of great iinporiance to deternuiu^ the dilTermiee lielwann 
white and red rice. Ko distinction can be deieeltal between llies(‘ two 
varieties when they are iiiihiisked, but it laicomos api>areni, after they 
liavc been husked. The grain (cndosjicnn) in the red rice Inul re¬ 
tained its pericarp (inner skin—Dutch, ziloc/rviirs), because there is great 
coherence between the latter and the endospenu; the porieai'j) contains a 
red color in its component colk lied rice is commonly used as an aidicio 
of food for aniinals, and it is eaten by man only in sonic parts of 
Java, therefore, no great labor is spent on removing the. pericarp. The 
pericarp must be totally removed to render Ihc grain suitalde for the 
table (cleaned, or wdiite rice), after which manipulation ihe enclosporm 
alone remains, that is, the grain then consists almost entirely of starch. 

These experiments prove that the Imsks are of no importanco in the 
etiology of polyneuritis. On the other Land, when the did; consists of 
rice alone, the appearance of the disease depends upon wheilier the peri¬ 
carp has been removed or not. Siek fowls recovoi‘('d, when f('d on deamMi 
rice, together with a ffuautity of the bran from rid'. 

Fowls fed on starch (cakcs nmdo of sago nioal, ])earl tapiuc.a, or the 
starch of the sugar palm tree”) also vSnUorad from polynmiritis, hut they 
soon recovered, exactly as fowls did which lind fallen ill liy Ix'itig fed 
on cleaned rice alone, when subsequently given raw meat. The disease 
also appeared ■when the birds u'cro fed, on sago, tafiioca or sugar palm 
starch, togoilicr with a small quantity of meat; on the other Imnd, those 
which, secured potato-starch, or milk sugar with a small quantity of meat, 
remained healthy. Polyneuritis, never appeared whoa the fowls were 
not especially fed. Pigeons contract the disease by being given the same 
diet as io'wls, whereas'mammals do„not. ■ 

'From the results of his ’experiments; Doctor Eykman concludes tliat 
pol}meuriti8 is caused by a poison present in starch or developed from 
it, and that .there are one or more constit’uents in the pericarp of rice 
which counteract the poison, or prevent its formation. The same conclu¬ 
sions hold with all varieties of riee^ neither its origin nor the time during 
which it has been stored are ol fh® slightest importance. 
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Doctor E_ykinan'p investigations,, mentioned a])Oviy from 1S<S8 to 1896 
cjiused the sanitaiy inspector; Doctor Vordemian; to undertake a tour of 
inspection tlirongh all the prisonv=! in Java and Madura to gather exact 
da.ta on the prevalence of beriberi during the year 1895 and the first lialf 
of 189(3, and to collect samples of rice in order to discover whether any 
connection could be established between the prevalence of beriberi in the 
different prisons and the kind of ince consumed therein. 

The result of this inspection was as follows: 

Out of 52 prisons, where cleaned ric.e ooustitiiled tlie principal article of food, 
37 were affected with beriberi, and the average percentage was 71.15. Out of 37 
prison.s, where rice with the whole of the pericarp constituted the principal article 
of food, 1 contained ])eriberi cases, and the average percentage was 2.7. Out of 
T2 prisons, where half'Cleaned rice constituted the chief article of diet, 5 showed 
beriberi to be present, and the average percentage was 41.4G. 

The conclusion deduced from these figures, namely, that among men 
a eonneetioii also exists between the prevalence of polyneuritis and rice 
eating, althougli criticised by some, must be maintained. 

Last year I made a trip to the coal mines of Sawali Loents in Su¬ 
matra. Cases of beriberi among the .coolies working in the mines at 
this place are veiw rare, and I ascertained that the rice eaten by these 
men was lialf cleaned. 

Statistics on the frequency of beriberi among tlie Singkelis in the 
tin mines at Blinjoe in 1908 apparently prove that beriberi was encoun¬ 
tered twenty-four times as frequently among the coolies who oat cleaned 
rice as among those who eat grain which has not lost all of its pericarp. 

Doctor Orijns continued these investigations in our lalioratorv after 
Doctor Eylanan’s departure for Holland in 1906. He did noi succeed 
ill piTventiiig an outbreak of polyneuritis among fowls fed on cleaned 
rice by adding to the latter the different salts or the fat, contained in 
the grain in a smaller quantity than in the pericarp. When the pericarp 
itself was added in large quantity, then polyuouritis did not appear; 
but small quantities of the pericarp only delayed its incidence. It was 
impossible to extract the active constituents from the pericarp. 

The beans of Pliascolm radiaim Linn., termed katjmig idjo by the 
Javanese, not only proved to be capable of preventing an outbreak of 
the disease among fowls fed on boiled, cleaned rice, but even when it 
had developed, the birds could veiy easily l>e restored to health by eating 
kaijang idjo. Another variety, Cajamu^ indkus Sprung, {kaijang iris), 
gave the same result. Investigations made in 1909 proved that many 
other kinds of beans, namely, katjang hogor {Voandzoia siibierranea 
Thou.), katjang tjina {Arqckis hypogm Linn.), katjang pandjang 
(Vigna sinensis' (Linn.) Endl.,) (F. catjang (Linn.) Walp.) have the 
same'^properties. . ^ ’ 

Matjang iijoloBm its, prophylactic and' curative power when .steamed 
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at for from, ooc U> two hourj^. I'owls ('.vou fell iU wlimi fod oti 

sionmod hcaiif^ alone, hut it Ava,s possible io keep birds vvldeli wore 
given steamed lidljantj idjo to wbieJi only a small, <|uantiiy (a dev gi’aius) 
of Ta,w beans liad been add(al, in good henJili and (Avm siek birds (-oiild 
be eiired by Ibo latter mixture. Diu'ks also e,oii{:raeted polyneuritis 
W'heii fed oii cleaned rice, b^owls also ),KH'ame ill wlnm givtm unhuskr'd 
rice, or meat steamed at 13 d'-’ during (wa,y hours. Pig(!oiis led r)n meat 
extracted by boiling, died of ])olyncxiritis. 

T.he disease also appears among fowls fed on raw, uidiusk(id rice, 
although these instances are very rare. Doedor Ifyknnin, in. Ids la,ier 
experiments, could not coniirm this observation made by Dotdor (Irijns, 
blit I was able to do so. I kept birds- in my own garden, where tluiy 
were fed only on luihusked and red rice; among these was one code 
which su-ffered repeatedly from the clinical sym])toms of polyncurilis 
and each time was cured by Vaijamj idjo and raw meat. d,dio late Mi*, 
do Briiin., of the Veterinary School at 'Utrecht, observed polyimuril is 
in a cock fed on a mixture of maize, buckwheat, barley, and iiusked ri(a‘. 
However, these observations can not be used as an argument against 
a connection between polyneuritis and rice eating, b(a;ause polyneuritis 
may also be produced by many other factors. 

Doctor Grijns, in contradistinction to Doctor hlykman, observed that 
fowls when given milk sugar and potato starch, togetlier with steamed 
Tcaljmg idjo, contracted polyneuritis. 

Doctor Eykman, after arriving in Holland, repeated the same experi¬ 
ments and, after some failures, produced results idciiticar witli those 
which he had secured in our laboratory. He proved baj*ley, rye, o?its, 
and millet to be excelient food for fowls, but they caused polyuenrills 
when steamed in an autoclave at 110^ to 125®, Bick fowls could be 
cured by an aqueous extract of idee bran. Potalo siarcli, which be 
found in his former investigations was incapable of lunsiiig polyneuritis^ 
produced the disease when steamed for two hours at 1,25®. He could not 
con film the result obtained by Doctor Grijns in producing polyneuritis by 
feeding steamed meat.® Doctor Eykman, owing to bis new cxperirntints, 
reached the same conclusions as he did from those of 1889 to 1896, 
namely, that an outbreak of the disease depends upon the presence of 
definite varieties of starch in the food. He again concluded that tlie 
degeneration of the nerve fibers is brought about by a poison wliieh is 
developed from Uiis stanch during digestion. He assumes constituents 
capable of preventing the formation of this poison to be present in 
different varieties of food, but believes these to be destroyed by heating 
to no® to 125®. 

®A. Holst, Experimeatal studies relating to ship beriberi and scurvy.” Jmrn. 
Syg. (1907) 7, 019-671, stated tb^ts ohiekeus fed on meat steamed at 120'’ duiing 
two hours died from polyneuritis.' 
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Doctor Grijns, after he succeeded in producing polyneuritis in fowls 
as well as pigeons by feeding them on food witliont starch, concluded 
that the nervous system recpiires definite and until now unhnown con¬ 
stituents which aj'e present in dilferent articles of food in widely varying 
quantities; hitjany idjo containing a great proportion of the latter, 
cleaned rice only a few. These constituents can be rendei’ed inactive by 
steaming at 120“ and an article of food which only contains small 
amounts of them is capable of causing disease of the peripheral nervous 
system. This autlior has for a long time been occupied in separating 
the active constituents from hitjany idjo, but has not as yet been 
successful. 

Doctor Scliaurnanm as a result of liis investigations on ship beriberi^ 
believed it possible .that tlie nucleins are indispensable to the nervous 
system. He came to this coiielusiou because in cases of beriberi the 
secretion of compounds of phosplioric acid is cliininished; and articles 
of food which are considered as probable factors in the etiology of beri¬ 
beri, such as, for e-xainple, cleaned rice and dried potatoes, contain but a 
small amount relatively of these componncls, whereas the pericarp of rice 
and I'atjang idjo have a great quantity. He also proved that a large 
proportion of the nucleins is decomposed in old beans, which is a reason 
why articles of food in good condition, by reason of a long voyage or by 
being stored for a long time, may ])ecome unfit to supply tlie nervous 
s}'stem with sufficient nutriment. 

After this communication, Doctor Grijns attempted to cure fowls sn f- 
fering from polyneuritis by means of nucleins derived from Icatjahg idjo, 
but with negative results. Doctor Schanmann hinught forward the same 
results ill his later publications, for in the case of pigeons suffering from 
pol}menritis, he could produce no effect by giving nucleins prepared from 
yeast. 

In IbOfi, Doctor Grijns published the following investigation; 

He injected into tlie peritoneal cavity of healtliy fowls tlie blood of diseased 
birds (a minimum of 57 cubic centimeters in 12 injections and a maximum of 220 
cubic centimeters in 23), but without result. The nerves of diseased fowL, 
either free or inclosed in collodion sacks and introduced into the peritoneal 
cavity of licalthy birds, did not give rise to polyneuritis. The feeding of healthy 
fowls on the flesh of diseased birds had no effect, neither did the injeetion of 
the blood of the former into the latter accelerate the appearance of polyneuritis 
in the case of fowls fed on cleaned rice. 

In the 3 ?-ear 1901 an epidemic of beriberi occurred among the coolies at 
the coaling station at Sabang (Sumatra). The medical officer there 
present, Dr. H. L. Koelfsema, could not observe any amelioration in the 
conditioi^ of the patients when he gave them meat and other extra articles 
of food, hnt he did observe that the epidemic ended as soon as he 
prescribed Imijmg idjo. Doctor Hulshoff-Pol repeated dhese experiments 
in the' lunatic/.asylum at'Buiten^iorg. During'the'period from August '1 
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lu April :)(), 1LKJ:0 ihv patieiils i'l'oni Lwclvd pavilii)iis of lh(' asylniii 
received Oie following iJi addilion in [he ordinary dici: 

Ju 3 puvilions, 15(1 j;rams of laU.jou(j uljo: in 3' pavilions, 300 grains (O' fossil 
greens; and in (i pavilions, ordinary diet, d'lu' pavilions were disinfi'eted onee a, 
week with (.“arholie. soap, 3 jier eent, in ord<*r lo kill any inseels wliieh niighi he 
ot iniportanee in tlie dissemination of heriluM'i. 

ddie following W(‘re lh(‘ resiills: Soviody Innaliiss who ale knljmxj iiljo 
did iioi, dewedop awy leases of luMaheri. ddii' St; who wto-i? given fresh 
greens gtive 1(5 (‘ases^ and iid of Ihe TK who livaal in ilut disinleihi'd 
pavilions coniraeied tint disease. 'There wein .nS (unitrof [taiiciids, of 
whom 10 contracied beriberi. 

The curative ]K)wea' of knijamj idjo was proved hy ih(‘ following: 

Out of 01 patients sufF(n‘ing from herilMn-i, bl were lr(‘a(i'(l with 
JiatjU'iig idjo, and these riwov<‘r(al; ‘20 were loft witJioul. iln^se t)(!ans, 
and of these 1 died, 0 latioovered or improved., and T IxM-ann^ worse; hut 
after the use of katjang idjo tlui latter also hetauno well. 

Doctor Ilulshofr-Pol p,roved that a d(,H'.oeiion of hdjang idjo has the 
same curative and preventive pownr as tlie beans themsc^lvtis, not only 
5vlien given to patients sulTering from beriberi, but also to fowls with 
pdl}meiiritis. He prepa-red tlie deeoetion by boilitig 1,000 grams of had 
jang idjo with 2.5 liters of water during one and oiuelndl: hours, until 
only 1 liter I'emained. 

In 1908 Dr. Kiewiet de Jongc, in our laboratory, r(‘p(‘ated Doctor 
Hulshoff-PoTs experiments on 084 patients in the lunatic iisyluni .at 
Biiitenzorg. Kat jang idjo was given to 182 of these, but not to tiuf 


remaini.ng 202. The result was as follows: 

(A) ..4s to the curative action of katjang idjo: 

With Wltlmut 

SufTcred from benben ami pofcwd. pviMwait,. 

reniaiiie<l unchaugod 15.d 23.4 

improved 75.0 .13.3 

beeanio woTfic 1.0.0 03.3 

died 2.5 30.0 

(B) As to the propliyketic action of katjang idjo: 

With Without 

: Hadnoteiberi and- »f' 

did Bot coniraci tKe disease 97.2 70.2 

p contracted’it" ‘2.8 23,8 

;;''yy.,'h', d'ooBtract^ditaiid'died'' O' ■ , 0.3 


Thirty-six patients were treated With a decodtion of katjang 'idjo. The 
symptoms of the disease either were greatly ameliorated, or totally dis¬ 
appeared among all, of them. 

In the year 1909, together wilh Doctor Grijns, I published a scries 
'ol eip^rimenifi to jo^ove the iwspnee of anti- 

in (p: of fovla sufering from 




THE ETIOLOGY OF BEllIBEiil. 


71 


polyneuritis. AVe did not succeed in proving tlieiii to be present. ]\'either 
was it possible io find antigen in any of the \-arious oigans. AVe desiin 
to draw attention to this work as giving further contirniation of the 
identity in the chai*aeter of the experimental polyneuritis of fowls and 
polyneuritis epideniica, or beribeidj in man. 

The following conclusions are drawn from the abovo-meniioned in¬ 
vestigations. 

COXOLUSIOJIS. 

1. The disea-^e described as beriberi, or polyneuritis epideniica, bears 
a very great resemblance in its etiology, prophylaxis, and therapeutics 
to the polyneuritis wliich can be artihcially produced in animals, prin¬ 
cipally in fowls. 

2. Just as is the case in the latter, the fonner is almost always tlie 
result of eating cleaned rice, that is, rice deprived of the whole of its 
pericarp, although other articles of food, prepared in a special manner, 
may also cause an outbreak of the disease. 

3. The pericarp of the rice and also some parts of the grain are 
removed in the manipulation, by which imhiisked rice becomes cleaned 
rice. Certain constituents of the greatest importance in securing normal 
nutriment of the peripheral nervous system are lost during this operation. 

4. The constituents are neither salts, nor nucleins, 

0 . Their character is still unknown. 
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several ley e(.illea,i>’iies Avho liad alrt^ady biHai many y(‘ars in Siam, 
i was tolfl that beril)ci‘i was a rarity. Ilowevin*, on 211 

oiir first ease Avas admitted to tlm Poliee llos}>ilal in tla^ ])ers(m of a. 
Siaiui^se cojisiable. Another case t'amo in a, month laimy bat alter lhai, 
no further ones are noted in onr Police Ilosindal i‘(\i!,'isinr until April, 
1901, since which lime beriheri ha,s become one of ordistary dis(Nis(‘,s 
seen in tiiat liospitah During this year, 190.1, a, very sev<u‘e (ifddemie 
broke out amongst tlie solcliej’s in the central bainncks, sta'cral cas(‘.s wen.^ 
imported .from tUo navy, and cases begaai to be admitted in increasing 
numbers to tlie general hospitals. 

Since then, beriberi has taken a projuinent plact; as a, lamse of invalid¬ 
ing in the public services. In Ibo absence of rdiablo data for tlie ordinaiy 
civilian population, ibc following return of cas(‘s of and deaths from 
beriberi recorded in the iiospitals, the army, the navy, and tlie police 
during eight years may be of interest: 


1 A't'iir (April to March). 


Deaths. 

11K)1~2.-. 

1,128 

11 

1902-.2. 

1,007 

HI 

1908-4... 

2,01.5 

101 

1904-5... ! 

2,81S 

108 

1905-0. ' 

8,801 

92 

1906-7... 

2,712 

X()l 

1907-8... 

2,427 

229 

1908-9.-. 

4,007 

282 

Tola is. 

22,07(1 

1,008 


It must be noted, however, that these 1,063 deaths give no real -con¬ 
ception of the actual deatli rate, as it was the custom of ns all to send 
our beriberi sick away to their own liomcs in the countiy, finding iliat 
after a month or two many returned cured. Why siich cases should 
recover much more satisfactorily if sent home is a most imporiant point 
which will be discussed later. At any rate, here wo have a total of neaidy 
23,000 cases in the public services in eight years. Haturally, the figures 
for the present year are not yet,obtainable, but I have no doubt they will’ 
be very high. Compulsory registration of deaths only came into force 
in Bangkok in October last, but during the three months during which 
the law has been in force 203 deaths from beriberi have been recorded. 
So much for the history of beriberi in Bangkok up to a year ago. 

Fow, as to the cause of beriberi. My experience in Bangkok leads 
me to confirm absolutely the opinion first expressed by Braddon and 
lately confirmed by Fraser and Stanton, of Kuala Lumpur, that beriberi 
is closelyassociated with the consumption of white, steam-milled rice. 

Wliy this should be so, I m uot yet prepared to say. Is it due to tlip 
preaenoe of a fengug ah rice wbioh has become itale, ia it' 
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the result of want of nitrogen, or is it clue to tlie removal of the oil- 
containing rind of the grain and so leading to fat starvation? ddiese are 
points wliieh are still siih jiulice and we await witli much interest the 
ekicidatioii of tliis fascinating problem. Prom a practical adiuinistnitivc 
point of vieW; at least;, we ma\^ dellnitely say that beriljeri is a]>t to attack 
those wlio regularly consume whiter steam-milled rice, and in support 
of this view I shall now give you the facts i'rdm Bangkok. 

1. Beriberi was^, so far as we can find out, unknown in Bangkok until 
white, steam-milled rice began to be retailed locally. It is true that for 
over ten years before the first outbreak in the jail, white rice was pre]jared 
in one or two steam mills in Bangkok, but the whole o! this was exported 
to Europe. One of the first large institutions to be supplied with white, 
steam-milled rice was the new jail, with the j'esult already recorded. 
Doctor Hays tells me that it was tlie prisoners themselves who suggested 
a return to hand-milled rice, which they had always been accustomed to 
eat. The change having been made, beriberi died down and has since 
then given practically no trouble, as the prison authorities have con¬ 
tinued to supply this fomi of rice, which is actually prepared in the jail 
by convict labor. 

During the nineties, attracted by the immense profits which were being 
made by owners of steam rice mills, many mills were erected, and soon 
large quantities of white rice were thrown upon the local market. Two 
factors played into the hands of the lice iniUers. The first was the 
abolition of slavery in Siam, Hitherto, the preparation of the household 
rice was carried on by slave labor, hut on the abolition of this practice 
the price of labor naturally went up. The second factor is a natural 
corollary of the former, for steam-milled rice could be produced at a much 
cheaper rate than that manufactured by paid hand labor. By the year 
1900 most of the old hand mills had stopped working, and on a diet 
of steam-milled rice the people began to suffer from beriberi; our first 
cases being admitted into the hospital during this year. 

2. A second fact in support of the white lice theory is the history 
of our experience in the asylum for the insane. In the year 1900 
steam-milled rice was substituted for hand-milled, and beriberi soon 
appeared. During nine years dieting upon this rice the disease steadily 
increased in virulence and, in all, 163 patients died of the disease. Early 
in February, 1908, I determined to try the effects of parboiled rice. 
Hand mills and all the other apparatus necessary for the purpose were 
installed in the asylum. We purchased our own paddy, parboiled it, 
milled it by hand and issued it for the first time on February 15. 

Since then not a new case of beriberi has developed amongst those 
patients who have continued to eat this form of rice, and it is now a 
year'Since it was ^ first issued. ^ llo other alteration Tn diet or'in'hygienic 
surroundings w'as, made in the'asylum. ^ ' 
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0 . Still, aiioilier fact in favor of llio sanio ihoory coiucs Iroai llto 
lleformaiory School at Koli Si Chang in tla^ Cull' of Siam. 1 can m\ 
do ])oit"er ilnin to quote a note iq^ai Ihis unique'! foiavardcd lo me by Mr. 
hh St. J. fbawson, the conainiBsioner of j)oli(‘c. iimhu’ wliost' charge' ilio 
reforniaioiy is placed, ''hho ^tsialion’' nnmliomal is ilu' poli('(^ Blali(»!i on 
the island. Mr. Ihawaon vTitos: 

The reformatory was started oti Marcli 5, IhO.S. 'j'lieni wen* no eases t»f 
beriberi eitlier amongst the police or in the reformatory nnlil I s(m(. sitauii- 
milled rice from Bangkok. I did this because the men complained ol tlie high 
price of rice on the island and asked me to buy and wend to ihoni. In the miihlle 
of February, 1909, I started .sending hand-ground rice for the wi.ation ami sehon! 
use, and changed this to parboiled rice in April. There has not heeai a. siiigie 
case of beriberi, either in the reformatory or stat.ion since t]!(^ cliange from 
steam-milled rice. 

To supplement Mr. Lawson's remarks, I may say tluil Ihcu-c wiis no 
medical man on the island, that only serions cases were seni, ii|) to Pjang- 
kok, that 5 of these, out of a total of 50 boys, were adiniiiod to the liospiall 
between November, 1908, and the middle of February, 1909, and ihai f 
can not state how many mild cases there may liave been. 

However, a change of rice from steam-milled io haiid-mlllcd and tluni 
to pai'boiled rice, as soon as we could supply it from the asylnm, ])rG- 
vented any further cases. 

4. The jails in the ontlying districts of Bangkok afford us a'farilan* 
proof. In four of these jails, fresh, hand-milled rice is supplied to the 
prisoners, and in these beriberi is a distinct rarity. However, in iwo 
of these jails, steam-milled rice is supplied and berilxvri is frequent. 
Unfortunately, I have not yet obtained details with regard io prisoners 
either admitted suffering from beriberi, or developing the disease in 
these jails, or as to tlie daily average number of prisoners under observa- 
tiou, but the rough figures for the year 1908-D are as follows: Four 
jails on hand-milled rice give 5 eases and no deaths; jails on >steam- 
milled rice give 20 cases and 8 deaths, 

5. From an administrative point of view, iny most striking experience 
was gained at the Police School in Bangkok. Conscription for the 
Bangkok police having come into force, some 400 eonscriptR wore admit¬ 
ted to the Police School early in January, 1909. The rice was white, 
steam-milled, and was supplied by a contractor. It was frequently in¬ 
spected along with the other articles of food, and on all occasions appeared 
to be of good quality. However, within a fortnight after commencing to 
eat this rice, beiiberi broke out and at the end of a month 353 out of a 
total of 400 conscripts had contracted the disease. Practically all these 
men had come from the country distil outside of Bangkok and most 
of them had been accustomed to eat only fresh, hand-milled rice. 

All the sick men were sent home on a mohtHs leave, at the end of 
which time very many returned'well, many were much improved, while 
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a few were still far from well. On April 31 a second baicli of eoiiscripts 
was admitted, iinmbering again about 400. By this time, hand mills 
liacl been erected at the school and apparatus for the preparation of 
parboiled rice installed. The healthy were given fresh, liand-iiiilled 
rice, the sufferers from beriberi parboiled ]dce. Since then, nearly a 
year ago, over a thousand men have passed through the scliool and only 
a few eases (14 in all) have been detected; and it is more than probable 
that in the latter instances the men came in already suffering from beri¬ 
beri. The police prisoners have been fed entirely on parboiled rice and 
throughout'the past year not one case has developed. 

6. The last evidence which I shall bring forward in support of the 
white, steam-milled rice theory is the apparent geograpliical distrdiution 
of the disease in Siam. 

In the Province of Baugkok, some 1,100 square miles in extent, we 
find that beriberi clings to the banks of the Menam Rivei* and to the 
banks of the large, navigable canals which join this river 'with the adja¬ 
cent streams throughout the flat, alluvial plains in the neighborhood of 
the capital. Why is this? Because the river and these canals are the 
principal means of transport, and along these steam-milled rice from 
Bangkok is freely hawked. Back from the banks, where communication 
is difficult, we find that the cultivators mill their own rice and by so 
doing invariably escape beriberi. Purtlier, amongst a total of 4,550 
gendarmes scattered throughout tlie interior of Siam and fed entirely 
upon hand-milled rice only 6 cases of the disease were reported during 
the year 1908 to 1009. These 6 eases all occurred in one district, 
ISTalcorn Sawan, which stretches on both sides of the River Menam and 
to which steam-milled rice can gain easy access by boat. 

To sum up these facts with regard to etiology: In Siam, as elsewhere 
in the East, the consumption of white, steam-milled rice would appear 
to be the principal factor, and the substitution of parboiled rice or of 
fresh, hand-milled rice is, so far as we Iciiow at present, the Imst prac¬ 
tical method of preventing the disease. 

Where there is difficulty in getting either of these forms of rice already 
prepared, see that good paddy is obtained and that it is milled fresh by 
hand every day. This is especially an important point in connection 
with coolies engaged on large engineering works, such as railways. In 
place of transporting white, steam-milled rice to the coolies, see that 
the food contractors either purchase paddy locally or transport it to 
the coolie lines, where native hand-mills should he erected and the paddy 
milled daily by hand. In large cities, where either parboiled rice or 
hand-milled rice is not obtainable in large quantities, try to induce 
steam rice-millers to prepare undermilled rice for local consumption. 

White rice is the result of ^hverscouring/^ as the millers say, but I 
am told that rice similar to hand-milled can be supplied Just as easily, 
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provided tlicrc ip a demand Cor it. \V1iai is I ho ossonlijil hillerout'o 
between tliepo various forms of vice? They may he divided iido hv<> 
C'lasses, '^vojanillod’’ and ‘^‘undermilhal,’'' l'h(‘ distiiud.ion heina; Itasivl 
upon tlio prcsenec! or a])SGnee of 11 w periciarp. 

"While, si(‘ain-millod rieo. is so ^"ovt'rseoured'’ (hat none of (Ik* [H'lU'arp 
3 *einains. It' is overmilled. On the oIIkm* ha.nd, \V(‘ find that hand- 
milled;, parboiled, and macdiino-made ^Uindonnillod” rie(^ all ndain a eon ■ 
sidorahie propoj-tion oC tlic pmaearp, which i»’ives a I’eddisli iin,i’’e lo 
these foims of rice in tmlk. All i,hr(‘e may he, elassiul io'^’eilun' as 
‘■'dindermillcd.^^ 

The whole idea oC prevention, then,, would seem lo Im‘ thal ricav liow- 
cver milled, whieh retains a eonsiderablc proportion of ilie ptudeai*]),, 
does not <nusG beriberi, but Unit the removal of the oubn* layers of the 
grain by reason of the seonring process, cither takes away a piupbyhnd ie 
agent, or renders the grain liable to deltudoraiion and lln^ t‘ 0 !ise((in'ni 
produetion ol: some active ]>oison. 

rosTsarjn'j'UM. 

Since writing these notes, prepared in liaste on tin' eve of my (lt‘pai’- 
tiire fo]* ilanihp two important events, bearing upon my subject, }ia\'e 
occurred. One of iliese was the recei[)t;, while still in Bangkok, of ilni 
latest ]'cport by Doctors lOnser and Stanton on “’Tbo Dliology of Iknd- 
beri.’' On my V 03 uige licre to Manila I have carefully sfndiod this vc'ry 
valuable eontrilmtioii to the literature on horiberi, ami, naturally,, it is 
a matter of considerable satisfaeiion to me to find that the conclusions 
of these two aide investigators so absolulcly ('orroljorato the results of 
our woiT in Siam. As ilnw remark, ‘‘'ilie root of ilie evil lii'S in the 
milling process itself; the polishing of white rice removes from the stani 
some substance or substances essential to the majnlenanc'.o of ilie normal 
nutrition of. nerve tissues.’^ Tlie deductions of Doctors Frasi'r and 
Stanton arc the rcisult of can'fully eomluetikl Bcieniilic (‘xjierimeats, 
assisted by chemical analyses; my exporiments were [iracticai adminis¬ 
trative actS;, forced upon me by local eircinnsiances, but guided by o!)- 
eervation of local conditions. The Sia,mose In ilie public services (led tried 
to oat parboiled rice owing to its stale, musty flavor. A. substitiiie laid 
to be provided in place of white rice, and this was found in the band- 
milled grain. 

With regard to parboiled rice, .which is now so largely used in public 
institutions; in, the Btraita • S'ettlements, and Fedorateci Malay States, 

; one point is^: to my mind, dearly proved by Fraser and Stanton^ namely, 
'that'its prophylactic,powers are not dne to, airy sterilization 'during' the 
process of parboBing; hut: io 'the rdention, of'"a 'Considerable,'.'proportion of 
the oil-bearing layers of the seed^ This prophylactic property will he 
found to be distinctly more pO'ferful if the parboiled paddy has been 
milled by hand.' - ^ ’ 
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As I am BOW treating of tlio practical prevention of beritjeri, and 
as time does not permit me to deal with any more of the many interesting 
facts Lrolight forward by Fraser and Stanton, I shall only refer to one 
more point, namely^ the suggestion that rice polishings lie added to the 
diet of those using white rice. 

Scientifically, this is a natural deduction from their experiments, 
blit surely Fraser and Stanton must see that their advice is not practical. 
With people living in close proximity to mills in which white rice is 
prepared, it might lie possible to obtain a supply of these polishings, 
but even tlien, in the case of the ordinary native, how can we expect 
that they will be able to gauge the proportion of the polishings required 
to make up for the deficiency in the white rice? Further, if the coii- 
snraer lives in a country where rice is imported, I fear that the supply 
of these polishings would be a matter of diflieulty. 1 would go even 
further and say that unless very carefully prepared, rice polishings would 
not be quite an ideal addition to a dietary, containing as they do much 
mineral debris from the grinders, dust, filth, etc. so far as I can 
see, the only ]jractical method is to encourage the consumption of under- 
millecl rice. How far legislation might be invoked in this question is 
too large a subject to be taken up now. 

A second important fact learned on my arrival in Manila, is the 
abandonment by the American Army of the use of imported white rice 
and tbe substitution of locally grown and locally milled paddy. 

Therefore, it would appear that we all have come to similar conclusions. 

In conclusion, I would draw your attention to the name ^‘Siani rice;’'’ 
so often used in writings upon the etiology of beriberi. This is a trade 
name, and amongst Siam rice we find grain from many of the other 
neighboring rice-growing countries. It is polished white rice of a certain 
quality which is inferred hy this trade name. Haturally, as delegate 
from Siam, I am glad not only to have the opportunity of protesting 
against this use of the term in describing the cause of beriberi, lint I 
believe that I have satisfactorily demonstrated the fact that Siam rice 
can be shorn of its dangers as a staple article of food through the simple 
process of "iindermilling.”’ 




PHOSPHORUS STARVATION WITH SPECIAL REFERENCE 
TO BERIBERI: IP 


By Hans Aron. 

(From the PhijsioJofjkal Lahoratori/, PliUipphie Medical Pcliooh) 


It lias been argued for a long time-that there is a dose connection 
between the food supply and the oeciiiTcnce of certain diseases appearing 
in a more or less epidemic form, sucli as scurvy, ]>eril)eri and pellagra. 
Beriberi, as it appears in the Orient, has been the subject of especially 
careful studies, and tlie information ^rliieh we have receiA’ed as a result 
of these investigations allows us to make certain definite statements. 

Ill spite of the claims of various investigators who have (Tiscribed a 
number of so-called beriberi organisms which all, more or less, have been 
pro^'ed not to be the specific can.se of the disease, we can to-day regard 
it as proved tliat beriberi is not an infection dimtsr. Of course certain 
('onditions of a general insanitary character, such as living in small, badly 
^■entilated rooms, together with Immidity and uncleanliness as wdl as. the 
iiifiueiico of tropical climate and other factors of cnvironnient, doubtless 
have some bearing upon the outbreak or occurreiice of beriberi. How¬ 
ever, the great successes which are recorded in limiting tliis disease 
liy changes in diet prove beyond any doubt, when taken in t^oimeetion 
w.itli careful experimental investigations with different diets on people 
otherwise living under more or less similar sanitary conditions, that we 
must regard the diet as the main factor in causing heriheri. 

It has been known for a long time in the tropical Orient that peojilo 
living almost wholly or entirely on rice are more liable to contract the 
disease than ai'c others, Eykman - lias alrcad}^ proved that it is not idee 
in general wliich must be regarded as the cause of beril)eri, but that certain 
kinds of' rice, or, better, rice prepared in a certain way, are most lial)le to 
produce the disease. These observations, especially in late years, bavo 

^ Jtmd at tile first bieimial meeting of the Bar Eastern Association of Tropical 
Medicine, at Manila, March II, 1910, 

Bekiimpfung der Beriberi. VircJiow^is AroK (1897), 149, 187-1945 Kef. 
Matfs Jakresh. d. f iereliemie (1897), 27, 792, 

'' ; 94620—6 


81 



82 


AIION. 


been tlioroiighly confirmed lyy a nuinboi* of aiithorf^." All obsi'rvi^'s 
further agree on tliip point, that the sann* kind of which {‘ausc^s 
Iceriheri, if the diet of the people is ])a.secl almost entirely on this foods!ul1, 
ivS eaten Mdthoiit any ill etrocts if a sviffieieiit amonni of oUkt things such 
as fresh meat, fi'osh vogctahlcs, and especially certain kinds ol beans ar<‘ 
taken ‘with it. An anpde snpjdy of fresh nuad. or id' line hiaiiis, aec-otii” 
panied by a restriction of the (nianiiiy of rice eonsuiiKHl, or wilh a lolal 
change of dioig has always |m>ved the best cure for l)('rib(‘ri.'' Tlu' most 
striking fact in all these observations is the great iirlliKmee wiiicti the 
preparation of the rice has in its relation to Ibe etiology of beriberi. 1 
will, in order to give a clearer understanding of this plinsc^ of iluc (]ues! ion, 
give a short description of tlie pr(‘])aration of rice for eonsuini'dion. 

At tirst the rice Imsk must be removed from tbe grain (in Spanisb atul native 
dialect, jKtlay]. This husk (vpa) is never eaten. The grain (piman) us it now 
appears when tlie linak is broken and thrown away is suiTonmbu! by u, soeoml, 
thinner skin of a more or less red or brownish color, wlnc-.h docs not render tlie 
appearance of the rice very ap]>etiziTig. Tliis second skin can also he cloa;necl oil 
by a process of milling between rotating stones which re,moves ii,, together with 
the outside layer of the rice grain; and after this process of milling or polishing, 
the grain is white and clean ami now baa the form which 11m Fmropoan usually 
knows as rice. The first rice, which still contains the soeoinl skin (the Hilhar- 
Imitchen of tlie German writers) is that which usually docs not cause beriberi; 
while the grain which is deprived of this skin by the process of ptdishing must 
be regarded as quite liable to produce the disease. There are diirereTd, (hgn'ees 
of polishing, for w’c find on the market rice Avliich is only sliglitly [>oIis}u,Hl and 
grain whidi has been very highly treated. Tliere are, in addition, certain ]>ro' 
cesses, usually practiced in India and elsewhere (“parboiling”) which seem to 
prevent the thorough removal of the outer parts of the rice, hut T am unable 
to judge of them, since they are not in use in these Islands, d’he native rice 
prepared by hand is pounded in a largo mortar (Tagulog, Imony)^ and even if 
milled by a hand mill is novex* deprived of its outer layers U) as greah an (‘xtmit. 
as that milled by large macdIiner)^ 

Before ilje exact origin and niufliod of preparing ritai capnlilo of taui.sing 
lieriberi was known^ it was temierl wliilo that whicli did not 

produce tlie disease was called %i,red’^ rice. Iloweveiy while ihim Jianies 
are very extensively used, ,I scarcely tliirik that they convey flic riglil, idea, 

^Arch. f, Ryg, (1900), 58, 150-170; Fletcber, William, f/ic London 

(1907), if 1776; Idem, Journ. frop. Medr^ <G Hyg. (1900), 12, 127-135; Braddon, 
W. Xi, The Cause and Preventioii of Beriberi. Loudon, 1907. Idem. Jkmhny 
Meiu .Co^i^r./(1909). Fraser, H.,'and S'tanton, ,A. T, Bombay Myd, Congr, 
(1909); An Inquiry Ooncerning, the Etiology of Beriberi, Btudim from the, Imt. 
^[for MmMr'eK KuliiaJjampur {1909). 

‘WaHer,■'(ISOB),' 48., IMshoffW, X’* 

(Arch, f. BtMp^u, fropyffyg. (1909), 
13, 775),;' Mevrit'deb'dhpge, ■''',b ^ 
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I will, therefore, in conformity witli Fletcher^ designate the ih'st rice 
as ‘■'‘unpolished^' and the second as “polished/^ or apply the local names, 
‘'hed''- and 'hvliite^' rice. The unpolished or red rice should be liarniless, 
and we must i*egard the second process of polishing and, milling as tliafc 
whieli changes a harmless foodstuff to one haimifnl under certain cir¬ 
cumstances. 

This does not mean that the eating of ‘‘wliite’' rice under all circum¬ 
stances causes beriberi. In the first place, it is absolutely necessary 
that the grain should form the main constituent of the diet and as 
the amount of other foodstuffs eaten is smalle]' in proportion to the 
quantity of rice consumed, the incidence of the disease under such cir¬ 
cumstances is doubtless greater than it would be were a larger amount 
of other foodstuffs eaten. Furthermore, according to certain authors 
it seems that wliite rice stored for a long time, especially in hmiiid rooms 
and similar places, favors the development of the disease more than the 
freshly pounded grain, but we must not forget that tlie latter is almost 
always prepared by the natives by liand and hence is not so higliiv 
poiislied an article as that kept in storage, wliicli is prepared by machinery. 

Eykiiiim,'' in tlie course of Iiis invehli'»acions on beriberi has shown that chickens 
fed only on white rice dcwelop a disease which in several respects is similar to 
berilieri. The most prominent symptoms are a paralysis of the legs and wings 
and an increasing weakness of the animal, which, if no steps are takeji-to 
prevent the further advance of the disease, finally dies. The pathologic examina¬ 
tion shows a degeneration of the peripheral nerves, so that the cunditioii has been 
termed PohjneuriiU gallinurum. It is very interesting to luhe from cur own 
standpoint that the same changes in diet, which either avoid or euro beriberi act 
in an absolutely similar manner ujion the fowl. 

The disease is only contracted if the fowls are fed on white I'iee. Those fed 
on the red grain will suffer very rarely, if at all. An addition of beans or fresh 
meat to the diet cures the chickens while in the early stages of the disease. 
Finally, a fowl fed on a sufficiency of beans and white rice or enougb meat and 
white rice will not become ill at all. Hiese experimenis have been repeated by 
Grijns,'’ Haurerd Holst and Frdblieh" and also ret*ently by Sebaumaiin," and the 
observations of Eykman have been fully confirmed. These authors have shown 
that a. similar disease can also be produced in pigeons. In anotlier interesting 
series of experiments Eykman, Grijns and Axel Holst have further proved that 
not only white rice, l)ut also certain other foods are liable to- produce polyneuritis 
in chickens and pigeons, and that, especially, long sterilization at a high tem¬ 
perature of certain foodstuffs (such as horse meat) which are absolutely 

^ Tirekow^s At'chir. (1807), 148, Ajy//. 58, loO-lfU. 

Tyds. v. M. Ind. (1908), 48; (1909 ) 49. 

ArcK f. Bchi-jfs-u. Trop.-Eyg, (1909), 13, 233--252, 284-297. 

® 'Norsh Magas, f. LagevidensJeab. 68- {Bioohem. Centralh. (1907), 6 , Ho. 1225 3 
Ho. 2478, ' 

f. SekiffS’U. Trof.-Byg. BeUieft F. (3908), 12, 37. 
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litinnless oliierwi.'O st'enis to fa\'or tlip din'elopment of n ])ulyneuritie disease. 
Holst and FrOlilielH" were also able to deiiionstrato tliat yuiiuai pigs fed on 
certain one-sided diets, consisting of yarioas kinds of grain, groats, or bread, 
develop a disease in many respects similar to scairvy. 

DlFrEREXGES IX C0:\IP0SLT10X BETWKEX YAUIOUS KINDS OF RICK A ND 
11-rElR REi.ATJOX TO liERIBIiRL 

Why does the one variety of rice cause such severe sic'kness, whereas 
the other is eaten without any ill eifects, and why rloes the identical, 
harmful rice not produce tlie disease if eaten in smaller cpiantities together 
with a sufficient ainoniit of certain other foodstuffs ? 

This question aroused my interest in the study of tliis disease from 
the point of view of the physiology of nutrition. We know tliat fatal 
diseases can be caused by ‘‘•’spoiled'^ or bad foods, but these iiitoxicatious 
are brought about by certain jwisonom mhstances formed in tlie food 
itself. We know further that certain artiheially prepared articles of diet 
are unable to sustain life, but up to the present we have scarcely known 
any disease which is caused by an appaTeiitiy normal foodstuff. 

Numerous theories to explain the action of different classes of T‘iee 
exist. In the first instance, a number of authors believe tliat certain 
fungi will grow better on the white rice than on the red, because the 
latter is protected by the pericarp, the introduction of these organisms, 
fungi, etc., being the real cause of the disease and the rice only an 
indirect, factor. Others, and especially Eykmaiq, regard the white rice as 
‘‘poisonous/' the antidote for all this unknown poison being present in 
tlie rice bran as well as in otlier anti beriberi ca, Maurer believed lieri- 
beri to foe produced by the formation of oxalic acid from carbohydrates 
by a process of fermentation, dliese hypotheses directly contradict the 
exact results of experiment. 

From a physiologic standpoint, tlie most probable explanation would 
be the assumption that by the preparation (milling the rice, sterilizing 
the food, etc.) certain constituents o! importance are taken away, tleconi- 
pwedj 01 , at least changed so that they now no longer serve their purposes. 

^Eykinan already has considered the subject of the eliemieal con¬ 
stituents taken away by the process of grinding and wliidi therefore may 
be lacking in the white rice. If ,we compare the composition of polished 
and unpolisiied rice, we see that the gi^ain by the process of milling 
becomes poorer especially in ash constituents, fat and ceiliilose, and also 
somewhat in protein. ' ' 
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BalliiiuP'^ has sho-wn this vary plably by a number of analyses which are given 
in the the following table: 

Amtii/sps of liOnd husked, tuttvhhic hushud, ground mid polished, rice. 



i 1 

Nitrog- ' 



i - 


Kind of 

1 Water. ! 

enous j 
aub.a- 

Fats. 

Oarbohy- 
i drate.s. 

'.Cellulose.; 

Ash. 



tance. ' 





1 Hnskwi by hand_ 

J 11.00 ' 

9.or> . 

2.80 ! 

(■>4.93 

l.li 

1. 10 1 

i Husked hv machine_ 

-1 13.00 i 

7.82 1 

0. (50 

77.74 

0.2S 

O.ral 1 

! Ilnsked and ground___ 

J 12.90 

7.S2 j 

0.40 

7S. 20 

0.24 i 

0,44 

Husked, ground and pjolished_ 

13.30 . 

7.6.1 [ 

0.30 

78. is 

, U. 21 

0.3H 1 


The main eonstitnents of the ash are tlio phosphates (511.7 per cent P^-Or.). 
Therefore Eyknian has studied the question anS to the extent to wdiieh this dep¬ 
rivation of phospdiorns may cause the harmful action of white rive, but he 
could not find sufficient evidence to reach a definite conchision. Two years ago 
Schaiimann endeavored to show that the disease termed ‘•scurvy of sailing 
vessels,” is caused by a lack of niieleophosphorie acid whicdi is extracted or 
destroyed by certain steriliiiation processes, and lie argned'tliat a similar lack of 
organic phosphorus (nueleoproteins) in the food, especially in the white rice, may 
produce beriberi. 

It can easily be believed that a constant lack of pIi(3sphorus in tlie 
food may bring about a degeneration of exactly those tissues which 
are rich in pliosplioriis, iiaineh', of the nerves. I took up the ques¬ 
tion myself at tliis point,, directing my investigations especially toward 
the question of the infiiieiice of the pliosphorus. Meanwliile, there has 
appeared a second publication by Scliauniannd^ continuing his reseai’ches^ 
especially with experiments on animals, and quite recently, in a short 
paper Fraser and Stanton stated that the phosphorus content of 
a rice is an indicator of its capability of producing beriberi. 

Tlie variations in the content of phosphorus are the most striking 
changes produced by the process of milling, as the following analyses 
of different classes of Pliilippine rice, made by me, will show: 


1 ' ■ - . .1 

j Variety of rivu. j 

I'VOf,. 

Protein. , 


Per cent 

Per ce/tL 

! Tjagima rioe, lUipolished.. .. . , ... ... , , „ 

0.557 

9.00 

i Laguna rioe, polishod.,... 

0.314 

7,87 

1 “Maean,” Buiaean Proving, mafthinorv rieo 

0.S40 


! “Maeaij,” Bulacan Province, native made, freshly husked 


i 

j 

1 ' rioo.. ... . ... .. , , 

0.455 


1 ‘'Vfl.lft'nrtiB.ns.” rice, high!V polishfid .. . 

0.197 


! Average Mfl.nilH, rice . ,, . 

0.33 






“ Oo«pt Aeed, sci. (1895), 121, 561-^566. 

V', AreK f.'ScMfs^-u. Trpf.-Egg, Heiheft. (1908),, 12, 37. 

y The' Btibtogy of BenteL, Biudim from the Imtitute for AhtUml 

(1910,).'' ■' / ■ 7 y,/7, ■ 
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I liave fiirtlier obtained a very niriking’ pi’ool <■)!' the liU'l llial IIk' 
rice with a low content of pliosphoriis will actually caiiwe beriberi, 
whereas that with a considerably higher conteni will not, Iw ilie study 
of an outbreak of beriberi on an English steamer whi(di caiiu^ to this 
port. Through the courtesy of the captain of this ship ! obtaiiHal the 
following data: 

The iudiaii crew of the steamship Knujht Templar, used idee alrmist (Miiirely 
for food, because the religions laws of this people do not allow them to eat 
meat except that killed in a special way. Tor this reason, in addition to rice, 
only small amonnts of mutton could be given to the crew not ofteuer than once 
a week. The identical crew had often before sailed on this vessel, and the 
captain, because of Ms own. previous experience, wished to obtain a certain 
kind of Indian rice, wliich he always purchased at Calcutta and which lie kneav 
would in all probability not cause beriberi. This 1 will term '‘(Calcutta'’ rice. 
It appears to be a grain which retains a great deal of the pericarp; it therefore 
is unpolished. The vessel on this particular voyage sailed from Bombay June o, 
190^. Another variety of rice was purchased in Bombay, which I wnll designate 
as ’‘’Bombay^' rice. It was u.sed as food for the crew and they .showed no untoward 
symptoms. 

The supply of rice taken from Bombay was exhausted when the vessel reached 
Liverpool, therefore a fresh supply^ was purchased. Unpolished rice, in spite of 
great endeavor, could not be purchased iii Liverpool; the grain bought in the 
latter port (“Liverpool” rice) was of good appearance, white and highly polished. 
This was given to the crew, beginning about July 25, 1900, under the same con¬ 
ditions and in all likelihood in the same quantity as the “Bombay” rice on the 
voyage before. 


On September :35 a member of the crew became ill and unable to 
work, but the sickness was not recognized by the captain; but when on 
October 1 and 2 a man on each day felt weak and could neither walk 
nor work, the captain then recognized the disease as beriberi. On Oc;- 
tober 16 the ship arrived at the port of Cavite (in Manila Bay). 
upon the advice of the boarding officer, the two sick sailors were 
admitted to the Ciiited States hlaval Hospital at Gahaeao. After Octo¬ 
ber 18 the disease increased ,so rapidly among the crew that 10 addi¬ 
tional men were removed to the hospital on October 25. Here, through 
the courtesy of Dr. E. E. Stitt, United States bfavy, I was able to- 
examine the patients and to confirm the diagnosis of beriberi. One man 
‘ iit the hospital died (probably from paralysis of the diaphragm), but 
an autopsy was refused by fte patienfs friends. 

The 11 men in the hospital were no longer given rice, but only 
European food, such as milk, eggs, meat, etc. They showed considerable 
improvanent in a short time. ^'Bombay'" rice and also Philippine red 
Am wm -trilling jbeatthy crew, and only one light ease of 

td fta astonishitig degree in the 

food. 
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I luive analyzed both varietip? of the riee, samples of which I ol)tained 
I'roni the captain, and also samples of liis former “'Calcutta"' rice. The 
diilVrcnces in the phosjdiorus content are exceedingly striking; slight 
variations in the niti-ogen content are also to be noted. The folioAving 
is the table of analyses: 

Analyses of ^‘Oalcutta/* ‘'Bomhay/’ and “Liverpool'’ rice. 


lUee. 

: PjOj. 

Protein, j 

1 

Water. 

■CHlcutta”_ 

' Per cent. 

_ 0.446 

Per cent. 1 Per cent. 
7.75' 11.03 

'Hnmh.'iv” ,,.. . 

0.40S 

7.04 . 

11.97 

■Liverpool".. 

. 0.118 

6.69 1 

11.07 


Another occasion to study the connection between food and beriberi 
arose owing to an outbreak of the disease among the lepers at Culion. 
Here a careful, exact investigation of the data, such as was made in 
relation to the ship's crew, was impossible, because the people, or at 
least a part of the people at the leper colony, obtain their own food¬ 
stuffs, growing a little rice and catching a fe^v fish, etc., but from the 
list of foodstuffs which I have given below, it will he seen that in Chilion 
also, rice was the main constituent of the food. Beriberi, to a slight 
extent, practicalh’ was present at all times among the inmates of the 
colony. In I^'oveinber, 1000, the number of beriberi eases increased 
ra])idly, with a still greater rise in Decemher, 1909, and the first part 
of January, 1910. The following is the dietary: 

Foodsivffs given at Otilion per individual per day, m grams. 

1 ■ August, i I October. ■ 1 i-'annary. 


Kicc, about___' j 700 j 700 ! 700 i 600 j 600 

Uougo^.—J s' 2i> I 36 I li> : 28 i HO 

Meat.... 'iO ' 30 ! 35 I 40 ! 35 ; 35 

A\‘gcUvble.s..-.:.36: 30; 50' 35 i 35 

Beans....; 15 > 7 ^ 1 7 ^ Pi H 

Tonmwes...i 10 > l" ! 34 ^ 16 , 0 j -IS 

i , _.i.._ J .! _ 


^ A bean grown in tbe Philippines. 

List of special foodstuffs issued on the average per individiml per day, in grams. 


Dried iisii 7 to S 

Tinned saimon 10 

Onio'ns 125 to 130 

Sugar ^ 5 to 10 

Macaroni ■ ' 1.5 to 2 

'■^Oiocolate ' ' ' , ' ' 'b S 

'Condensed milkJeuMe centirneters.) ' 
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IncitJciicc of hcriheri al CuHon in. J90H-10. 



Tlie riee ^vas clianged in, tlie beginning of January and at tlie saint3 
time tlie supply of tlie ‘dnongd'' bean was increased. 

While a sufficiency of data are not at hand to prove the c<,uise of the 
outbreak, yet the great reduction in the number of eases after increasing 
rlie ratio of mongo, which is rich in pliospiliorus and protein, is striking. 

At the suggestion of the writer, Dr. Ahetor G. Hoiser, Director of 
Health for the Philippine Islands, in February, 1910, gave the order that 
only unpolished rice (pinaoa) sliould be supjilied to the lepers in (hilion. 
Beriberi disappeared among the lepers in A])ril, 1910, and has not made 
its reappearance. 


THE PHOSPHORUS CONTENT OF POLISHED AND UNPOLISriED RICE IN 
BFJ.ATION TO BBRIBEIH. 

The nest question to be considered i.s: Are these variations in. the 
content of phosphorus as observed in the different kinds of I'ic.e sufficient 
to explain the difference in the action of polished and unpolished rice 
as foodstuffs capable or not of ,causing beriberi as well as polyneuritis 
gailin^nim ? 


^ Mo7igo is a small bean, Phaseolm roAtu^ Linn. (P. rnimgo Blanco), 
similar to katjang idjo, of Dutch The native physicians of this archi¬ 

pelago have proved it to be as valuable' as the latter as a popular remedy for 
beriberi This bean, according to toy anfclymS, contains tlie following: Protein, 

UM rAr M, 40 per cent; crude 

|*erj ^ i '*N 

Ife rje» w^re obtahmbk, but tliat 






January 

';V ‘i'. ‘*' 
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From the standpoint of physiological ehoniistry, the 'prDirss ot lailliiig 
the Tic<‘,e(ii']‘os])onrls to that practisctl with otlior cereals and, thei'efore, 
the ])(‘i‘icarp, removed by the process oL' milling, corresponds to what 
we lenu the bran of wlnatt or rye. In other words, white rice isi t'Oiu- 
position corres]>oiids somewliat to l)read made from fine 'wlieat flraii*, 
the red rice to that front whole wheat. 

Tlie iniportaiiee of the bran from wheat and othm- ctu-eals was formerly not 
very seriouf-ly considered. 1)nt more recently Jordan, Hart and PattenA Hart and 
Andrews/' and others, liavc shown that an organic substanet^ containing pbosplm- 
rus and termed '■phytin.” tlie ealciiim-magnesiimi salt of phytic acid, is found 
therein. Piiytie acid, or anhydrooxymethyhniediphospliorie acid, was discov'ered 
by Ihistf’i nak as a e<msiituent of green plants, and several investigators have 
since then demonstrated its wide distribution in the vegetable kingdom. Hart 
and Andrews’* found that practically all the phosphorus contained in vegetable 
foodstutlA is present as salts of phytic aeid. Tins also holds true for rice. 
Simiki, Y(jshimiira and Takaishi proved that h‘5 per cent of the phosphorii.s in 
the bran of the ]‘i(‘e is present as pliytin. Phosphorus. combiii(?d in phytin in 
contradii«.tinction to that in inorganic compounds, i.s readily soluble in water or 
dilute acids ami can easily he removed from the bran l»y processes of washing or 
extraction. Tins solubility, as the investigations of Kart and his collaborators 
have showjp. is of great importance in relation to the hehavior of phytic acid 
ill metabolism. The phosphorus of pdiytie acid is readily absorbed, and is tliere- 
fure a valuable compound in which to supply [diosphorus in a form which can 
readily he assimilated. The etl'cct of fto-called organic phosphorus on metabolism 
in gtmcral has already been carefully investigated in the case of lecithin, and the 
superiority in many respects of organic phosphorus over certain inorganic phos- 
jihates seems to be proved. 

The investigations, especially of Patten and Hart/'" Alendel and Underhill/^ 
Le Clerk and Cook,*- proved that the same also holds true for the organic phos¬ 
phorus compoinuls which are found in vegetables, namely, phytic acid and its 
salts. In addition to the readiness with which it is absorbed, phytic acid, ac¬ 
cording to tlie experiments of Patten and Hart,’-^ is both a diuretic and a laxative, 
and the well-known ia.xutive action of Iman is partly -jirodiiced !»y its content of 
this substance. On the other hand, thes(‘ authors demonstrated in their work 
that constipation results if the bran is restricted or if a washed bran, poor in 
phosphorus, is ingeste<l. 

The hypothesis that lack of phosplionis may be an important faetor 
in the etiology of beriberi gains in probability if we consider these facts 
as* they have been found to exist in experiments oJi cattle^ dogs and 
rabbits, and eumpare them with what we know coneeniing the action of 
different kinds of rice on Imman lieings. For instance, oiir knowledge 
that the removal of ])hytiE causes constipation tits well with tlie general 

Amer. Jonrn. Physiol. (Ih0(3), 16, 268 j Amer. Ohem. Jown. (1004), 37, 564. 

Bull Aew York Agria. Bxp. Bta, (1003), No. 23E. 

' Vompt.'reml. Hoc. bhh (1906), 55, 1190. 

Coll Agrh. Tokyo (1907), 7, 495-572. 

/ownt. (1909),, 24, 86-103.. 

' Amer.^Jmrn.\Physiol. ( 1906 ), 17 , 76 - 88 , „ , ^ 

2, 203. 
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ob^^'ervatioii that many beriberi patients suitor {r()]ii oxii'ojne consti- 
])atioiL 

I have made comparative analyses showing ilie amoiini of ‘‘soluble” 
pliosplioriis ill polished and niipoJished rice and also in rie(^ husk ((Idnic) 
which is left as a result of tJie polishing process. 

THE SOLXjBILITY OF PA CONTAINED IN WHITE AND RED RrCK. 

One liiindred giiuns rice were extracted for five lionrw with l,,0lh) (Mihie 

centimeters 0.5 per cent liydrochloric acid. White rice gave 0.133 gram soluble 

P 2 O 5 or 42.03 per cent of the total P 2 O 3 . Red rice gave 0.330 gram soluble 

P 2 O 5 or 59.3 per cent of the total P«Or.. 

One hundred graiiis rice were extracted for two hours with POOO eiiluc 

centimeters 0.3 per cent hydrohloric acid. White rice gave 0.079 gram soluble 
P 2 O 5 or 25.2 per cent of the total PuOj. Red rice gave 0.221 gram soluble 
PiOr, or 39.7 per cent of the total PoOs. 

The following is a graphic representation of these results ami shows them 
very plainly. 



White fltce Red Rice 


PsOj nut in O.SXHCl 
iF j|m P»04 soiubu J« 0 3% HCi 

The soluMlUtf of the in rice hmk chained polishing {darm). ■ 

Fifty grams husk, containing 8.27 per cent water, were treated for five 
hoursAvith 300 cubic centimeteTS of the solvents given below: 


L' ' Per cent diTOlved by— 

PA. 

, 

Nitrogen, 

i' Cold water ' . 

, 0.34 

0.260 

' riot'WfttAP 1; ' 

1.'70' 

0;314 

|. .0.3& per cent 

■ d'h®? 

,, ' 0.326', 

1 0. 5 per eeht TO 

['. "'tm 

, ' 0,407 

1.26 per cent 

if;'; 2.21 

{0.312)’? 


r; 

> 2.00 
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These analyses strikingly demonstrate not only that the total ainount 
of phosproriis in unpolished rice is considerably higher tlian io polished,, 
but also that a greater percentage of the total pliospliorus in tlie red 
variety than in the white is in a readily soluble condition. Therefore, 
if the same qnantity of red as of white rice is eaten, twice the total 
quantity of phosphorus and nearly three times as inudi of the soluble 
phosphorus compounds wull be ingested. (See diagram.) 

I next endeavored to ascertain if lack of phosphorus, and especially if 
that in the soluble form, is the cause of the deleterious action of white 
rice. If this is correct, then the addition of organic phosphorus (phy- 
tin) to white rice should render the latter harmless. 

I began with experiments on fowls, following the method of Eykman, 
and convinced myself that chickens fed on white rice contract poly¬ 
neuritis whereas control birds fed on unlinsked and even white rice, 
if tlie latter is carefully mixed with rice bran {darac), remain healthy 
for two and a half months. 

It is not my intention to prove to what extent the polyneuritis of 
Eykman and the disease which we term beriberi in man are related, 
or even to decide whether or not they are one and the same; but I 
believe these experiments give us a basis of investigation in order to 
ascertain the importance of the lack of certain food constituents (such 
as phosphorus) in producing pathologic changes in the nerves and other 
tissues. 

In pursuance of this field of observation, I fed two groups of chick¬ 
ens; the one on white rice and phytic acid prepared from rice husk; the 
other on white rice alone. The ph}i:ic acid was isolated in the following 
way from the bran of white rice which is separated by the process of 
polishing between the rotating stones of the mill: 

Four kilos of this material (native name darac) were placed in a small 
barrel and extracted with 0 liters of 0.3 per cent hydrochloric acid for from 
four to six hours, the mixture being stirred from time to time. The extract 
was filtered, sodium acetate added to the filtrate, and the ph^dic acid precipitated 
as its copper salt by means of copper acetate. The pliytate of copper was 
separated, washed with small amounts of water, suspended in tliis liquid and 
the copper precipitated by hydrogen sulphide, the precipitate separated by 
filtration and the filtrate evaporated on a steam bath. A brownish, highly 
acid sirup was obtained in this way. Its reactions, as well as the manner 
of its preparation, identified it as phytic acid, according to Patten and Hart.“ 

The free acid was used in the first series of experiments. The rice 
to be fed was either cooked or only mixed with about 10 cubic centimeters 
of a solution of phytic acid which corresponded to 0.2 gram of P 2 O 5 . 
At first the birds ate this rice very well, but great difficulty in inducing 
them to take enough of the prepared rice arose subsequently. In a 
second'neries of ^experiments, therefore endeavored, io improve’the at- 
'traetiven'ess; of the,'preparation 'of phytin,, at ,fir 8 t' by,adding' sugar; but'' 
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as tills dill not inoreaso its palatabiliiy 1 nouiralized tlu' aoid by uieaiis 
oL' sodium or potassium hydroxido. lUii iho alkali salts, wdiilo tlioy did 
j!ot otlVr as yroat an obstacle, wtu’e also not ai(ra(div(' lo Urn biials. 
Finally, 1 prepared caleium ])|]ytaii* by neutralizing a ('oiu'entI'atial solu¬ 
tion of pliytie aC'id in wati'r by means of a I'oiu'entraled solulion (d' (nl- 
eiinn acetate. The ealeiiiui salt of [diytie aiad is tioi very solubli' in 
waier; it is precipitated and filtered. The prt'paraiion has hut a, sliji^lil 
taste and the odor of aeelie aeid. In the last iwo nionihs of the sec-ojid 
set of experiinenis. this ]>re]>aration was fe<l directly, (cndi fowl rmauvini;' 
daily in the morning one gram of the calcium pliytate. 

All tlie birds which I used wore young, still growing, and from about 
GOO to 1,000 grams in weight. I chose yoimg chicketis Iji'canise I helieved 
tliat they woidd contract the disease at an earlier period than old ones. 
The rice was at tlrst given,almost in the dry state, and later, as a (diange, 
cooked rice was also prepared, Imt the birds seemed to inke mam h'ss of 
the latter than of the former. A .snflieient quantity of tlu; grain was 
given eaeli day, and care was taken that some rice was always loft over. 
It seems worthy of note that the animals at first iiislineiivtdy attempted 
to pick out the grains of rice which were not so highly [lolislnal, and if a 
mixture of wlnte and rod rice was given, they would select all the 
nnliiisked grains^ leaving the others. My general oliscrvation is that 
chickens in the beginning will take white rice in large* amounts, but after 
some time tliey tire of it and then they do Jiot eat it readily. Idie course 
of the experiments is given in the following tables: 


Experimext I. — Fotrls fed on irJiile rice and icMte rice wiih phi/tic acid, 
Fire (sIt) chiekenn Pept m largo wooden oage,^. 

' WmiTE HTCE. 



Month, clay, aiul weight in grams. 

Begin- 
ning 
of the 

neath. 


Sept. 13. 

I 





Sept. 20.1 
! 

Sc'pt. 27. 

Oct. 3. 

Oct, s. 

aisoa.se?. 


a_,__.. 

575 

■ 1 

464 i 

481 

364 

351 

Oct. 9 

Oct. 14 

il .,.„J 

466 

421 i 

323 

319 

305 

Oct. 8 

Oct, 10 

. 

■ 314' 

SOO 

283 

1 , 224 

233 

Oct. 12 

Oct. If) 


WHIT® RICE AND . PHYTIC ACID. 


Mark of 
fOwh 

i,..-; V Month, day, add weight'in grams. j 

* Result. 

Sept 

13. 


^27^’ 

, 1 

Oct. 3. 

Oci 8. 

Oct: 15. 

Oct. 21. 


,806 


3d Sept 

. 14. 

.> 





'"\m j 

456 



' "m. 



Transferred to experiment II. 

-t J 


p 8^' 

1 ■ :»?i i 



„ 

.m 

• Oct. 25, died showing symp*- 





, f ‘ iV'' 




: toms of pnraly.si.s h e g i n n i ti g 


, T \\ 

''r 


'i'' 'V 1 

A, 7' 


I’d"' ■''' 

[ Oct. 23, 






!&&| 
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Experiment ll.a —Foids fed on idiilc r/cc, tdiUe rice and dame, and irhitc rice 
and pJiytio acid. 

Eight [nine) chickens kept in a large yard inclosed by a irire fence. 
WHITE RICE. 


Mark of fowl. 



Begin- ! 

ningof i Doatli. 
disease. } 

__i_ 

XOV. 23 ! Nov. 2t> 
Nov. 11 I Nov. 13 
Nov. y I Nov. 21) 


WHITE RICE AND DARAC. 


1 Mark of fowl. 

1 

: Beginning of disease. | 

1 1 .- -- 

' nm_ 

_1 Healthy until Dee. 81 1 

i 


WHITE RICE AND PHYTIN.*’ 


; Begin- : 

Mark of fowl. , ning of ' Deatii, 

disease. : 


c (from foregoing experiment).; Healthy until Dec.31 

e...I Dec. 23 i Doe. 2r> 

i_I Nov. 1 I Nov. 18 

j ..; Healthy until Dec. 31 


SusiMABY .—Duration of life {(lays). 


Chickens receiving white Chickens receiving white ! 
rice only. rice and phytic acid, •{ 


! Mark of fowl. | 

Days. Mark of fowl. 

Day.'!. 

i ..’ 

33 1 c. 

> 120 

(U_ „ ! 

30 ' f 1 

1 44 

i e___1 

34 ' P 

76 

1 i 

i g ____1 

46 1 i... 

38 

j h-1 

k 1 

' 33 |i---: 

! . 40 j . 

' > 80 

i 


a This experiment was commenced October 12, 1909, and ended December 31, 1909. 

October 13 to October 25, 10 cubic centimeters of phytic acid solution 'were given 
daily (0.2 gram PsOs) ; October 26 to October 31, the same solution of phytic acid 
neutralized by caustic potash; November 1 ‘ to December 30, 1 gram calcium phytate; 

’ November T to November 10,' owing to illness of the writer, no . phytin , was given, 
but white rice only* 
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All eliickeDs fed for Fome four to five week? on \yliile rice (](3ve]oped 
the typical .symptoms of polyneuritis as they have been described by 
Eykmaii and other investigators. These are very characteristic and 
scarcely need paiiiologie-anatoniic (’OiiHrmatioii. The weakness ol ilie 
legs and the characteristic gait of the birds arc sufficient lo ('onfinii 
the diagnosis. 

It is evident from these experiments that chickens which are given 
white rice alone do not live niiicli over thirty-five days, whereas the birds 
fed on white idee plus phytic acid live for a consideralily longer time. 
One fowl from the first group which received pliytic acid, survived for thrc'C 
months, being under observation coniinnally, wliereas a second bird fed 
on white rice together with pliytic acid contracted the disease and died, 
hilt it did so at a later time than the control cliickens fed on white rice 
only. 

Ill the second set of experiments, I succeeded by the addition of the 
calcium salt of phytic acid in keeping two chickens alive for nearly three 
months on white rice only. However, one chicken already became ill 
after 3 weeks and died on the 38th day. I can not state tlic exact reason 
for this result, but I believe it to be true that tlie bird did not take enough 
phytin in the beginning of the experiment in which fowls were fed on a 
mixture of rice and phytic acid and at which period tliey wore more or 
less able to select tliose grains of rice whicb were comparatively not as 
thoroughly mixed with the preparation. 

We may draw the conclusion that without doubt phytic acid renders, 
the effect of a diet of white rice less damaging. I did not have as great 
success by the use of phytic acid as in feeding red rice, or by adding dame 
(rice husk), neitlier was the protective effect as groat as tliat closcribcfl 
by Eykman when he gave red rice, or added beans or meat to tlie diet. 

SehaumannW^ in his latest eommnnieatioii, which came into my hands 
for the first time after I had iinished the experiments described above, 
shows that he was able to protect pigeons from the damaging effect of 
white rice by the addition, of yeast or wheat bran. These experiments 
increase the xumiber of substances which we already know and wliich act 
as a protection against polyneuritis produced by feeding white rice. 
However, all of fhese other experiments do not prove which constituent of 

■, ' ® The ' histologic examination of ■ the ^ nervi isphiadki and tihiaUs of these 
, animals! and'.'pf those described'farther on in this paper was kindly under¬ 
taken by Br. Temon L. Andrews, of the pathological laboratory of the Phil¬ 
ippine hledieal Schodl. the • Sections showed plainly a mimber of degenerated 
fibers in the nerves.- ' ■ .! ■, '■ ■■ 
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the substances to be added counteract the damaging effect of the white rice. 
I believe my experiments give sufficient proof at present that at least one 
of the wain factors in tliese protective substances must be an organic com¬ 
pound of phosphorus, because of the fact that the addition of such 
organic phosphorus, as it is present in the rice hush, has a protective 
action against the damaging effect of the white rice itself. I agree with 
the interpretation which Schaumann has given to his own experiments 
and to those of Eykman. He may he correct in considering that the 
niieleo-protein of yeast is the constituent preventing polyneuritis, but in 
the case of rice it is my belief that the phosphorus compound which has 
been designated as ‘'phytiih' is the active substance. 

Althougli my experiments seem to be sufficiently positive to warrant a 
continuation along the same line, I have abandoned them at present in 
order to discover if it is not possible to work with animals other than 
chickens. These birds are not very appropriate for exact experimentatiom 
and while rve can endeavor to produce in them such diseases as poly¬ 
neuritis, it is very tiresome to carry on close feeding experiments with 
fowls, I have therefore attempted to feed other animals on white rice or 
on a food having a similar composition. 

■ Monkeys were fed on white bread made only of vdieat flour and water 
and salt. Such a bread, when fresh, contains about 40 per cent of water, 
8 of protein, 52 of carbohydrates, D.116 of PoO-: or, if we reduce the 
percentages to the same water content as rice, about 10 per cent of protein, 
15 of carbohydrate and 0.155 of PoO^. Therefore, this bread in its 
P.Or, content corresponds to a very highly polished rice; the protein 
content is slightly higher, that of carbohydrates somewhat lower, but these 
'differences are really too small to be of any importance. 

The animals in tlie beginning took this bread readily. At first I 
gave 75 and then 100 grams per monkey of 2,000 grams;, this amount 
being almost entirely eaten up each day, np to the time, wlieri the monkeys 
l)ecame very weak. This amount of bread corresponds to 100 calories per 
kilo of ])odY weight. It must be remembei’ccl that the demand for energy 
in these animals is very great when we consider their small size, great 
surface and their excessive muscular activity. The animals {Macaciis 
pMUppmemis Geoff.) were kept in a large, airy yard, covered on top and 
on one side with wire gauze, thus giving them plenty of air and more space 
for free movement and gymnastic exercise than is found in the usual 
cages. Furthermore, the animals were placed at least two in a room so 
that they would not feel their imprisonment quite so keenly. In work¬ 
ing with monkeys this point must not be forgotten. 
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Expeiument 

—WcifjJit of inonl'ciis fed 

OH b) 

0 ( 1(1 and 

irah'i'. 

Date. 

I. 

IT. 'i 

1 

iir. 

JV. 

V. 


: 1 K.53 

2 ,o.s;i! 

2,12;; 



.bin navy 17_ 



2,131 

2,0S7 





1,715 

1, 111) 

Pplirnflpv 1 

I 1 , ‘^.^7 


2,102 1 

T,.. 

1, 117 

Februurv S_ 

' 1,077 


2,037 1 

IS! 

!, i:-io 

February 15_ 

' 1.079 

i 

2,005 

1,180 

1,100 


' 1,000 

i" ' k 

1,975; 
1,720 

j 1,545 

1, :U5 

i’chniary — 
February _ 

' 9l?0 

1. 

1,530 


Varfb 1 

1 o'XW 





Afjirf'h 



'>),7-15 




1 

i i 




a Died January IS, strong diarrhcea, unknown origin. 

Died February 27, weakness, etc,, as described below. 

Died aiarcb 1, w-eakness, etc,, as described below. 

Died March 2, weakness, etc., as described below. 

Died March 26, weakne.ss, etc., as described below. 

Three animals were selected at first;, )>ut one (Xiiinher 1.1) died, in Iho 
begimiiiig of the experiment oC a severe diavriuea of unknown origin. 
Two others were taken nliout two weeks later. The ex])criment demon¬ 
strated that bread and water alone are not capable of sustaining inonkeyB 
in full health for a longer period than from four to six weeks. In sfiitc 
of the fact that the animals ate the equivalent of SO to 100 (nlories and 
0.3 gram protein ])er kilo of liody weight, they dic'd in about six weeks, 
with signs of general weakness and emaciation. Okie musi'uhir weakness 
in some of the monkeys was very prominent. The aninuils, which in the 
beginning would ran away if approached and if caiiglit would I'l'sist their 
captor with considerableniiiscnlar force, were now handled without troulile' 
and were scarcely able to hold themselves with their hands grip[)ing the 
arm or fingers. Deatli came at last, the respiratioo becoming slower anti 
slo’wer, and weaker and weaker. At autofisy no patlioiogic changt.'S 
other than those ineident upon emaciation ami armunia, wtuv. notitied. 
The histologic examination of the nerves has not up to tiie prt'sent 
been nndertaken. No experiments on, the action of phytin on monkeys 
nonrished in the manner outlined above were made, 

(iruinea pigs will not eat white riee, either cooked or uncooked. Wlien 
given it they die of starvation , in . from two to tliree weeks’ time. 

I attempted, blit with eonsiderable -diffieidty, to feed adult clogs on 
white, rice and'lard* A ;^ries of experiments on young dogs will be 
described later, in connection with other work. / 

Schaumann,^" in his latest paper, reports that he was able to produee 
lesions of polyneuritis in dogs, cats," and rats by feeding them horse; 
meat which bad been heated in^ pet cent solution of sodium carbonate 
..„te„ h.ohrs. , fiowever? the full feWle have not as yet been published. 
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It seems not out of place to mention lierc some otlier work wliicli may 
have an important bearing on tlie question ximler consicleration. 

Quite recently Stepps-* has sliown liiat mice when fed on a bread made of 
flour and milk, wdiich had been extracted \Htli ether or acetone and so deprived 
of the lipoids, died in a ferv w’eeks, while they survived if given the unextracted 
bread or the extracted bread plus the extract. The author emphasizes the 
abi?ei)yce of fat after this process, but I think that the extraction probably removes 
the organic compounds of phosphorus (lipoids) and the loss of these bodies makes 
the, bread unfit for food. The action of food poor in phosphorus on young 
animals has been studied in the last year by Hart. AIcCollum and Fuller-^ 
and by Heubner and Lipsc-hhtz.-® In both publications the authors state that 
pathologic lesions of the skeletal system are the main results of the taking of 
food lacking in phosphorus, but, in addition, Heubner and Lipschiitz report that 
they liave observed nervous sjunptoms in one of their dogs, and they mention the 
possible connection of tins question with beriberi. 

CONCLUSIONS. 

If we summarize our experiments and tlie observations recorded in 
tlie literature, wc can state as follows: 

1. Certain foodstuffs^ especially rice,, which are relatively poor in plios- 
pliorus (phytin) if they are the main or exclusive article of diet for any 
great length of time, have been shown hy various authors to cause berilieri. 

2. The process of polisliiug removes the outer, layers from the rice; 
tliese are rich in pliosphonis, especially soluble organic compounds of tliat 
clement (phytin). They are food constituents probably of high pliysio- 
logic importance. 

3. x4 diet similar to that w'hieh is regarded as the probable cause of 
beriberi if exclusively given for any length of time to animals, is not 
sufficient to keep theju in normal health. 

4. Polyneuritis has been observed in chickens receiving a food similar 
to that which is regarded as causing beriberi, namely, white rice; the 
addition of organic* phosphorus in the form - of phytin or its salts 
eonsidei'ably, but uot entirely, reduces the delotefious effect of a diet 
(white rice) which can prodiiee polyneuritis in rdiickens. 


-^Bmhcni. Ztschr. {1909), 22, 452-460. 

Amer. Jouni, Physiol (1908), 23, 240“277. 

- ^^^yerhandl 26 Urn*. aescUseJi, f, Khidcrhcilk, (1009), 140-lGl. 
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PHOSPHORUS STARVATION WITH SPHCiAL RBFBRHNOB 
TO BERIBERI: II. 


By Ha:^s Aeon and Felix IIocson. 


In order to reach a definite conclusion concerning the questions under 
consideration, it is necessary further to prove that phosphorus starvation 
actually takes place when a man lives on a diet consisting only of 
polished rice, or on one of similar composition, and that such starvation 
does not take place if unpolished rice is used to the exclusion of the other 
variety. 

The minimum amount of phosphoric anhydride in the daily food 
allowance, according to Tigerstedt,*‘ Ehrstrolim,-® and Eenvall/® should 
he about 3.4 grams of P 0 O 5 daily for an average man, namely, 0,06 gram 
per kilo of body weight. 

ISTow, if we consider the quantity of phosphorus taken in food, the 
main constituent of which is white rice, this amount will appear to be 
exceedingly low as compared with that present in a normal European 
diet.*'’® 

However, if we take the values given by Ehrstrohm and others as 
normal, then every Filipino living in his accustomed manner should be 
nearly in a state of phosphorus starvation; for even a diet of fi.sh and 
rice scarcely furnishes two grams of PnO^ daily, which is less than 0.04 
gram per kilo of body weight. 

Other authors believe the figures given by Tigerstedt and Eiirstrohm 
to be too high and contend that about 0.035 gram PaOg per kilo body 
weight is sufficient. We quote the following’data taken from a publication 

” d, Bram^Ghwetg (1008), 1. ; 

^ Arch 41903 ), 14 , 91 . 

; 41004), 10494-138.’' ''v 

' ^Deutsches Aroh. f, him. Med. (1899), 63 , 386-422. 

■^Kejer, L. F. Ztsehr. Olwm, (1904), 43, 1-10 j Magnus-Itevy, V. 

Noordesi HandbueU der Fathoiogi^' des Staffwechsels. Berlin* 2d ed. (1906), 1, 
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by Oeri these show that a quantity less than 1.5 grams of P 0 O 5 daily 
would doubtless be insufficient to fulfill the demands of the body. 


Author. ' 

P..O .-1 in-, 
take per j 
day. 1 

P.,Or, in ' 
urine. 

P.n-, in 
fares. ; 

baliince. 


p 1.0^3, 

0.090 ; 

0.G77 : 

—0.6,53 

Siven_^ 

1.464 ; 

0.983 1 

0.828 1 

-0.347 


[ 3 . 545 ; 

2.039 : 

1.050 

0.460 

;j 

r 1.185' 

0.979 

0 . 559 : 

-0.3,54 

Hamalainen and Heliue _.'J 

1 1 . 2:1 : 

0.910 ' 

0.468 ’ 

-0.112 

1 

1 . 2:7 i 

‘0.902 ' 

(I.5S5 - 

-0.209 

.1 

t- 1.227 ' 

0.814 ' 

0.534 

-0.122 


The question as to the minimum amount of phosphorus which is neces¬ 
sary is probably dependent upon conditions very similar to those attend¬ 
ing the problem of the minimum amount of protein; The vaiiety and 
character of the phosphorus compounds taken and certain other conditions 
inherent in the indiyiduals are probably the determining factors. How¬ 
ever, it seemed to be necessary-to ascertain if the amount of phosphorus 
taken by the Filipino in his typical diet is sufficient in quantity, and 
also how far this amount of phosphorus can be reduced without producing 
a state of phosphorus starvation; and, further, it seemed necessaiy to 
investigate the bearing on metabolism of a diet low in phosphorus, 
namely, of polished rice, or a similar one richer in this constituent, 
namely, unpolished rice. 

It seemed to ns, in undertaldng such experiments, very important not 
only to study the phosphorus, hut also the nitrogen metabolism, for the 
following reasons: A diet known to cause beriberi, consisting almost 
entirely of rice and deficient in meat, fish, and other substances, is also 
relatively poor in protein, and it furnishes the latter only in the form 
derived from plants. Proteins from plants are not as fully digested as 
those from animals, and, furthermore, as certain quite recent investiga¬ 
tions indicate, vegetable protein has not the same value for the body 
as an equal amount from animals. Finally, metabolism experiments, 
especially those of Le Clerk and Cook,®^ demonstrate that the addition of 
organic phosphorus increases the retention of nitrogen, an observation 
which is in accordance with'statements frequently made®® regarding the 
-close connection between nitrogen and phosphorus metabolism in general, 

^ZtsoJir. f. Min. Med. (1909), 67, 288-306, 

“Tbomas, Carl. Arch. f. Anad. u. Physiol. (1909), 219-302; Michaud, Z'tschr. 
f. physiol, Ghem. (1909), 59, 405-491. 

Okem. (1907)', 2, 203. ' 

•' Ttmuicliffe. Arch. int. d. Pharm. i2f 20’!. 
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METABOLISM OK A DIET POOR IN PHOSPHORUS WITH AND IVITHOUT THE 
ADDITION OF THE OROANIC PHOSPHORUS COMPOUNDS PRESKNT 
IN THE RTCEi: BRAN SEPARATED BY POTTSH IND. 

NORMAL MAN. 

FoiloMTiig out the above cousideratioiis we iirsl iiiidertook a. series ol 
iiietabolisni cxpcriDients on normal meu^ in order to deterniine the intake 
and outgo of pliospliorus and nitrogen of Filipinos kept on tlie usual 
diet, which is low in phosphoniS;, ivitli and without addition. oL organic 
phosphorus in the form of rice bran (rice polish) and of pliytin itself. 
We also, hnallv, because of the above-nientioned reasons, studied the elfects 
of such a diet, with and without the addition of protein. 

For these experiments and for those described later on, wo used 
prisoners in Bilibid Prison, who voluntarily submitted themselves to 
the changes in diet. We are very much indebted to Doctor Christensen for 
his kindness in permitting ns to use the facilities of Bilibid Hospital 
and Dr, Pineda for his kind Iielp in the observations. The conditions 
there existing for carrying on metabolism experiments are very good, and 
the persons under observation could be kept without any trouble under 
lock and key, in a quarantine room with cement floor and walls, -furnished 
with only a bed and small table. A chemical balance and tlio apparatus 
for collecting urine and faeces were added. 

Two normal men were used as subjects for experiment. Ko. 1 liad 
undergone an operation for liernia three iveeks before lie subjected 
himself to the feeding experiments, but had fully recovered. A com¬ 
parative study was made with a diet not as rich in phosphorus as is 
usual and with the same diet to which rice bran from polishing had been 
added. At first we endeavored to feed the man almost entirely on rice, 

. allowing, in the first an,d second periods, sugar, salt, and cotlee as the 
only additional foodstuffs. However, he rejected his. food several times 
and asked for some fish and otlier things. Therefore it was necessary 
to interrupt the experiment at this point and to give a diet of rice, 
bread, sugar, coffee, and fish. Bread in reality is not a typical con¬ 
stituent of the diet of Filipinos, but we used it because it does not require 
cooking and therefore simplifies the preparation of the experimental 
diet It must also be noted that the bread was white, made of wheat 
fiour and water after the usual manner, and low in phosphorus and 
, protein, bnt, rich An' carbohydrates. In this respect it isiwery similar 
' to^highly polished.vice: / 

Th€ riee was of the white variety, hut only slightly polished j the fish was 
One of the larger native species, hsltdried and smoked; the bones were care¬ 
fully removed and the reoQ(3tai*)6der into small slices. These pieces were 

8 portions of 40 grains each 
liiVO wntgte, Waa at the same time taken for 
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analysis. Sugar 50 respectively 100 grams, rice 300 (250), bread 300 (250), 
and coffee 300 cubic centimeters were freshly weighed or measured each day. Tiie 
rice was all from the same stock and an average sample of it was taken for 
analysis. Samples of the bread weighing 50 to 100 grams •were taken every second 
day and preserved in formalin. All the samples were finally dried, weighed again, 
mixed and finely powdered. Coffee secured on several days was mixed and 
also analyzed. The sugar was fairly pure, and no analyses were neeessaiy. 
The darac or rice husk from the polishing process, which was used in the second 
period, was heated to 100° for twenty-four hours to destroy organisms which 
are always present. Four parts, of 75 grams each, were weighed out and a 
sample was taken at the same time for analysis. In calculating the amount 
of the darac which it was necessary to add, we regarded the bread and rice 
given in total as “white rieej” and corrected for both, by addition of the bran 
^to “red rice;” 50 grams of bread and 50 grams of rice being replaced by 75 
grams darac, and, in order to equalize the calories which had been removed from 
the diet, we increased the sugar ration from 50 to 100 grains. The man received 
three meals a day: Breakfast at 7 a. m., bread, coffee and sugar; luncheon, 
11.30 a. m., rice and fisli, with salt ad libitum; supper, 5 p. m., bread slightly 
toasted, coffee, sugar. 

Tlie experiment was carried on without difficulty. The unsuccessful 
days of the first and second period were sufficient to train the man 
and his attendants carefully to collect the urine and faecesj and to 
consume completely the food given; so, for example^ he removed all 
remaining particles ])y licking the plates. 

The urine was placed in a pear-shaped receptacle and then poured into a 
stoppered bottle containing 20 cubic centimeters diluted "formalin. In later 
experiments the xirine rvas presers’ed with thymol, formalin giving a certain 
amount of precipitate which made it difficult thoroughly to mix the urine for 
analysis. Urine was collected eveiy twenty-four hours, from 8 a. m. to 8 a. m., 
the total quantity was measured and a known fraction was preserved. In sub¬ 
sequent experiments tlie quantity was measured, and, by the addition of water, 
it w'as diluted to an even amount, such as 1,500 or 2,000 cubic centimeters, so 
as to simplify the preparation of the mixed urine. The feces were deposited 
in a large museum jar, closed by a glass cover and containing 100 to 150 
cubic centimeters of formalin, a sufficient quantity to deodorize and preserve the 
excreta. Not infrequently more formalin wms added on the second or third day, 
so as better to penetrate the scybala with the antiseptic. This method, while 
it does not permit the determination of the total quantity of fresh feces, proved 
to be very satisfactory under the present conditions, ■where the laboratory and 
the experimental subject were so great a distance apart. 

The feces for each period "were marked off by carmine, a method which, except 
in a fe'iv instances, gave very satisfactory limitations. An aliquot portion of the 
urines (one-tenth of the daily amount) from each period was mixed, provided 
the analysis of an individual urine wus not demanded for special reasons. 

The total amount of feces plus water and formalin was determined for each 
period by weight, and as large a fraction as possible (one-half to two-thirds of 
the total amount) was dried in a weighed porcelain dish, under addition of 
sulphuric acid, on, a steam bath.. The'drying, pro^eess was finished in a''steam- 
heated vaeuum-diying apparatus,/then the, dish with the fseces was 'exposed to 
the'ai? for, one dnjj The'-quantity oi ,air-dried'..,mateirial 'determined' and ,then 
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finely ground in a mortar^ the powder being kept in a closed bottle. Determina¬ 
tions of total nitrogen (Kjeldalil) and phosphorus {Neiiinann-’s method) were 
performed on all samples of foodstuffs, urines and fieces. The somewhat com¬ 
plicated. apparatus described by Neumann was not used for the destruction ol 
the organic material, but a simpler device of my own design was employed.-*'' The 
substance to be analyzed was placed in a 750 cubic centimeter Jena round llask 
TOtli a long neck, 10 to Id cubic centimeters of sulphuric and nitric'acids were 
added at the beginning, -wdiereas -when the digestion approached completion, nitric 
acid alone was added. 

The detailed records of the experiments are given at the end of this paper. 


The subject duiing the first experimental period (III) of four days 
received 10.99 grams nitrogen and 1.67 grams phosphorus daily; he 
excreted 10.61 grams nitrogen and 1.66 grams phosphorus per day,, so 
that nitrogen and phosphorus equilibrium practically existed; thus de¬ 
monstrating that the food as given^ representing about 1;900 calories 
and containing 70 grams of protein per day was sufficient to maintain 
a man weighing 52.5 kilos and performing practically no work. The 
intake of phosphorus, 1.67 gi*ams or 0.032 gram of P 3 O 5 per kilo of 
body weight, was absolutely sufficient. This amount is doubtless lower 
than the figure obtained as a result of experiments on Europeans, which 
amount has been regarded almost as the minimum amount of phosphorus 
permissible; but it corresponds approximately to the quantity of phos¬ 
phorus demanded by dogs per kilo of body weight which, according to 
the experiments of Meyer,is 0.035 gram only. 

During the second period (IV) the man received very nearly the same 
diet, with the diference that bran from polished rice was added. He 
took 11.49 grams nitrogen per day, of which 9.61 grams were in the 
same form, namely, as rice, bread, and fish, as in the foregoing period, 
whereas 1.88 grams were present in the darac. The. quantity of nitro¬ 
gen talmn is slightly higher, but it was necessary to assume that the 
nitrogen compounds in the dm'ac are less digestible than those in the 
other foodstuffs. The quantity of phosphoinxs (5.46 grams) was more 
than three times as great as during the first period, but only 1.45 gram 


of the phosphorus was present in the same foodstuffs as were employed 
in the first.experiment and 4.01 grams were in the darac (rice bran). 

The outgo of nitrogen was 10,92 grams; that of, phosphonis, 4.84 
gr^; the nitrogen balance was only slightly higher in this experiment 
than in the first one,, but a retentipnof more than 0.5 gram phosphorus per 
day took place. The obsertation is very common that during the 
taking of a diet rich in phosphorus small amounts of the latter* are 


retained. . , ; 

The relaiive disiribulion pfi phosphorus in the urine , 

few ^ of the experiment' 24.06’ 

\ md mm, (IW), 
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per cent of tlie nitrogen and 31.5 per cent of tlie pliosplioriis given 
imppeared in tlie ilnces. A per cent absorption of nitrogen cor¬ 
responds to tlie average obtained ivitli a diet more or less of a vegetable 
character. 

McCayd" in his metabolism experiments on Bengalis, observed that 23.86 to 
25.68 per cent of the nitrogen reappeared in the faeces. His subjects were given 
a very similar diet, principally vegetable in nature. , 

In the second part, 32.55 per cent of the nitrogen reappeared in the 
feces. If we assume the absorption of nitrogen (and phosphorus) 
present in the mixed food exclusive of the darac to be the same in this 
part of the experiment as in the preceding, then it follows that 76.1 per 
cent of the nitrogen in the darac was excreted and only 23.3 per cent 
absorbed. According to this calculation also, the conclusion can he 
drawn that only 25 per cent of the phosphorus from the darac appeared 
in the urine and 75 per cent in the feces. 

I intentionall}" do not use the word ‘"‘absorbed/^ because we know that 
the quantity of phosphorus excreted in the feces is by no means a 
measure of the amount not absorbed, for a large proportion of the plios- 
pliorus is absorbed and reexcreted into the feces, its distribution between 
feces and urine depending much more on other factors than on the 
absorbability of the phosphorus. 

Oeri in a recent set of experiments lias shown that the proportion of calcinm 
in the food is a factor determining the distribution of phosphorus in the excreta, 
urine or foeees. Patten and Hart also, in their experiments on cows fed with 
wheat bran, have found that the phosphorus of the wheat bran is excreted almost 
entirely in the foeces, but at the same time they demonstrated that this constituent 
in the faces must previously have been absorbed; it is present in the bran as 
orgaiiic phosphorus, but is transformed into and excreted as inorganic phosphorus. 
As this process can not be performed by the digestive en 2 yines alone, it is more 
than probalile that pliosphorus in the form of organic compounds such as phytin is 
absorbed and reSxereted into the fceces. 

The next step in our investigation was to institute a comparative 
study of a diet lower than the, first both in phosphorus and in nitrogen, 
and further to study the effect of a.n addition of organic phosphorus in 
the form of phytin to it. This portion of the experiment was also 
conducted as a control to metabolism experiments on a beriberi patient, 
to be described later. Tor this reason, as well as to learn the effect of a 
higher intake of protein, an addition of egg albumen was made in one 
of the e*xperimeiital periods (YI). Another prisoner, hFo. 17794, was 
selected for the purpose. This man previously had suffered from a 
slight panaritium on his foot, but had fully recovered at the time the 
experiment began. He was ■ strong and muscular, and did not spend 
apprp'Ximately the entire time lying in bed, ns, did the first subject, but 

Of. Clalcutta'11908), 04, 1-07., ' 
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cleaned liis room and did other things. The experiineiits on this nian 
were di\’ided into tlireo periods, eacdi eovoring four days, in the tirst, 
a diet low in pliosphorus was given, in the next, egg albiiiiien, and in the 
third, phytin Avas added. This nuin, weighing 64 Icilos, received iOO 
grams of bread, dOO grams of rice, io grains of bacon and 100 grams 
of sugar daily, thus giving him 41 calories ])er kiio of body Aveiglit. 
More detailed information concerning the foodstulis, etc., Avill be given 
under the head of the next experiment, which was in part conducted 
simnltaneoiish' with this one. Both men were naturally kept in two 
different isolation rooms. 

A study of periods to A^II shows that in the first period where the 
man received bread, rice, bacon and sugar only, and took in daily b.57 
grams of nitrogen and 1.50 grams P^Og, the intake of nitrogen as well as 
that of PoO. did not cover the needs of the body. The quantities 0.025 
gram P 2 O-, and 0.15 gram nitrogen per kilo of body Aveight are therefore 
insufficient. The increase of nitrogen in the diet from 9.5S to 11.015 
grams by the addition of egg albumen (period A"I) reduced the loss of 
nitrogen considerably, namely, from 4.61 to 1.98 grams per day. 

The loss of P 2 O 5 at the same time is slightly decreased, as compared 
Avith the foregoing period. AYhile the first man, Aveighing 52 kilos, with 
11 grams nitrogen per day was exactly in nitrogen equilibrium, the 
other, of 64 kilos Aveiglit, with the same intake, lost nearly 2 grams of 
nitrogen. The absolute requirement of both men would therefore amount 
to approximately 0.2 gram of nitrogen per kilo of body weight. 

Finally, during the last period (A^II), Avith the same intake of nitrogen 
as in period V, but a large increase in that of P 2 O 0 , brought about by 
the addition of 6 grams of phytin daily, 1.5 grams were retained 
daily from the amount given; this retention pro])ably being caused by 
the fact that more than 5 grams of P 2 O,, had been lost from the body 
during the two foregoing periods (V and A^I). 

Special attention is called to the nitrogen metabolism. Whereas the 
intake in period AMI is about the same as in period V, the loss of 
nitrogen from the body is not half so great. This infinence of the 
organic phosphorus upon the nitrogen metabolism is in accordance witli 
the observations of Mendel and Underhill,-^ Le Clerk and Cooky‘s 
^niclif and others, mentioned above., It shows that nitrogen metab¬ 
olism must hot be forgotten while, studying that of phosphorus under 
^ different conditions of nutrition. , 

The distribution of nitrogen and'PjjOc ^ the urine and fTOes during 
these expei-iments Avas as follows: The content of the feces in nitrogen 
w heahlj fee shme dnrfeg^he.fer^jerioda, being about 3.0 to, 3.4 grams.^ 

35 per cent of the intakemoiv^ 
itespohdihg fe of protein (V and VII). 

found by other authors 
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for a purely vegetable diet."® During period Y the output of nitrogen 
ill the urine alone is greater than tlie amount taken in. In all this series 
of experiments tlie quantity of phosphorus whicli appears in the heces is 
somewhat higher than in the foregoing, hut this is scarcely regarded as of 
importance. Tlie fact that in period VII all the pliosplioius from the 
phytin so far as it is again excreted, reappears in the feces seems to me 
deserving of more attention, the quantity of phosphorus in the urine 
not being increased at all. The explanation given above for this excretion 
of phosphorus through the feces probably also liolds good. (See j). 103.) 

C)ur conclusions, dednced from the above experiments in their relation 
to beriberi, are as follows: 

(1)’ A diet consisting of bread and rice (both poor in phosphorus), 
some fat (bacon) and sugar, furnishing 10 calories, 0.15 gram Y and 
0.0*15 gram P.O:, per kilo body weight does not cover the demands of the 
body for X and and therefore leads to X and P.^0., loss from the 
body. Addition of protein reduces the X loss of the body and the loss 
of P„0-, slightly. 

(.2) The addition of phosphorus in the form of phytin prevents a loss 
of tliat constituent from the body, and if sufficient of this element is 
added a storage of phosphoms after a period of phosphorus starvation 
takes place. The loss of nitrogen from the body is reduced by the 
addition of phytin, as compared with a corresponding period in which 
pliytin is not given. 

(3) A diet consisting of hsh, bread, rice, sugar, etc., furnishing 37' 
calories, 0.2 gram of nitrogen and 0.03*2 gram of P^O^ per kilo of body 
weight, is sufficient to keep a man in nitrogen and P.^Oj. equilibrium. 

(4) The addition of rice bran has a tendency to produce a slight 
storage of PoO.-,; the rice polish in this respect corresponding to phytin. 
The phosphorus, both of rice and of pindin, is excreted almost entirely 
in the feces. 

METABOLISif EXPEBIMENTS OX A BERIBEBI PATIENT, 

We next attempted to study the metabolism of a beriberi patient under 
the same conditions. The work so far done in this connection is very 
limited. 

Bchaiimanii/ in eon June ti on with his researches, states that the urine in 
cases of beriberi has a very low content of phosphorus, and Durham®® found the 
metabolism in beriberi to be depressed, the urine having a low content of urea, 
phosphates, etc. I do not believe that these facts are of very great importance, 
because We know nothing concerning the food taken at the time and its content 
of,phosphorus. ' 

Scheube^ also has made a number of analyses of urine in cases of beriberi 
and comes to' the conclusion that in this disease ^ metabolism Is lowered. 

, Yukawa, Deuyo, Arch. /. {190&}, ISy 477-5'24, 

(18$E),,'3D 141,4'07.■ "7 - 
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Teruiiehi and Saild,'^^ in opposition to Durham, as a result of an experiment 
on metabolism, state that the destruction of protein is incmased during beriberi. 
Finally, Miura,'*- in a recent article on this disease which came to my notice only 
after this paper had been read before the association, quotes a number of exptu'i- 
meiits on metabolism which lie has made on 4 people sulTeriug from a more or 
less acute attack of beriberi. It is characteristic that all. of his patients were 
undernourished during this time. The caloric intake per day often was not higher 
than 250 to 300 calories, on an average not 1,000. The loss in body weiglit during 
the short experimental periods was correspondingly high, naincdy, 55 to 40, 55 
to 46, 40 to 42 kilos, etc. He concludes: “In acute, severe beriberi the nitrogen 
and Pi'Os excretion is increased in tlie urine independently of the quantity of 
urine passed, in subacute beriberi the nitrogen loss is much lower.’’ His resuH.s 
are very much obscured by the fact that his patients were at the saine time highly 
undernourished. 

It was our good fortune to encounter one case of typical beriberi in 
Bilibid Prison whicli we could use for study of metabolism. . The disease 
is not at all common among the prisoners in this institution; if the diet 
given to these people and upon which one of tis reported during the 
past year is considered, it is scarcely to be understood how beriberi could 
be present at all among its inmates. Indeed, every case occurring there 
would argue against the theory that beriberi is caused by a diet low in 
phosphorus, unless a reasonable explanation could be produced showing 
that the man suffering from beriberi had not received the ample and 
healthful diet of Bilibid Prison. The case which we encountered, prisoner 
Fo. 7272, can easily be proved not to have had a full diet just before lie 
contracted the disease. 


Tbe records show that this man has been in prison from April 30, 1908, up 
to the present time, serving a life sentence. Up to September 25, 1909, his 
conduct was sufficiently good so that he had suffered only light punishment, such as 
“canying atone.” During this period his full diet was never restricted, hut on 
September 25, 1909, he received Ms first severe punishment, he being condemned 
to ten days on bread end wafer. 

His second punishment began on October 22, 1909, and from this date up to 
December 22, 1909, he was placed on bread and water for a total of forty-one 
days, and o>n one day he received two meals, eo-nsisting only of bread and water. 


A Biimmary of these dates and conditions is as follows: From Septem¬ 
ber 25 to December 22 (a total of eighty-eight days), he was on a diet of 
bread and,water during fifty-one and two-thirds days; or, from October 22 
ki* December'22 (a total of sixty-one. days), he was on dread and water for 
for^-ohe:;..md^two-tMrdB days4' 


On December 22 this prisoner was taken to the hospital with typical 
symptoms of beriberi. ih:oni this time on he was kept in the hospital 
on a mixed diet and the Kipinp assistant. Dr. Pineda, who Treated him, 
attempted to induce h^rn take however, the prisoner had no 




(1910), 4,*280-318. 
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taste for this food and therefore^ when we first saw him^ in the beginning 
of January^, he was practically on a diet of rice, together with a certain 
quantity of fish and nieat^ milk and bread. The results of the examina¬ 
tion -are as follows: 

A Filipino of small stature, 42 kilos in body weight, lying in the bed, unable 
to raise himself or to stand without assistance. If placed on his feet, he collapses 
as soon as support is released. Muscles of the leg and arms very weak, kjiee 
reflexes absent; dynamometric test of the left hand 30 to 35, right hand 55 to 60, 
The cesthesiometric test shows that the ability to feel, the sense of touch and 
reaction to pricking, as well as his ability to distinguish two different spots 
simultaneously touched, is reduced to a great extent on tlie legs, to a less degree 
on the arms and that it is about normal for a Filipino on the forehead. The 
apex beat in the mammary line, fifth intercostal space, right border of heart on 
the right line of sternum. Heart sounds normal, pulse 70. The man is somewhat 
constipated, but digestion and appetite are otherwise apparently normal. Diag- 
nosis: beriberi. 

On January 6, the man was put in the isolation.room which we have 
described; and kept on a diet of rice, together with a quantity of fish. 
He was taught to collect his urine and f^ces. to consume his food entirel}^ 
and the other details of the regimen necessary for experiments on metab¬ 
olism. The diet to be given in the first set of experiments should be 
one which would cause beriberi ; in the next period, organic phosphorus 
should be added: then a third period, like the first,‘should follow. In 
the next period after this, we intended to study the result of an increase 
of tile intake of nitrogen alone without inci-easing the phosphorus, and 
in the last we desired to employ a diet more or less like that given to the 
fn*et man, and which one of us has termed a typical Filipino diet, con¬ 
sisting of rice and fish. It wms our further intention to double the two 
most important periods, namely, those with the diet poor and rich in 
phosphorus, so as to have a better control. Seven periods were therefore 
planned, each intended to cover four days, so that twenty-eight days 
w'ould be necessary for the experiment. 

The experiment originally began on January 9, but because of a failure in 
taking the fseees, we were compelled again to begin on January 10, so that the 
experiment covered twenty-nine instead of twenty-eight days. The arrangements 
were in all particulars 'exactly like those described above. The food used was 
again analyzed in respect to the rice, bacon, and fish; the bread and coffee were 
made in the same way as before and the values obtained in the first series were 
taken. As in the foregoing “normal” periods, we added bacon to the food of this 
patient so as to make it as deficient in phosphorus as possible. Three samples of 
bacon' were employed: A was somewhat lean, containing some muscle fiber, 
whereas B and € consisted entirely of fat- The number of calories given, when 
reduced to the kilo of body weight {44 calories) ' was^ at least identical with the 
calories-given, to the first prisoners 'and therefore the food was quite sufficient to 
s,ustain a^ -man- who was not able to' perfom any muscular exertion. Phytin was 
a'dded,'^,the food during; the two^ periods when';a diet''-rich in'phosphorus was 
,admimsterd,,so that we-might'''study the'result 'pf the,,'ihgestiph''of this 'organic 
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pliosplionis eompoinid in beriberi. The phytin for this pur^iose was a eomruercial 
preparation, kindly delivered to us by the OescUschaft fiir Chfuniftv.hc Induslrle, 
Basel. 

The egg albumen which was given during the period wdien the protein content, 
of the food w'as increased was prepared by precipitating the w'hitcs of 100 eggs 
diluted by waiter, by means of sodium chloride and acetic acid at boiling tem¬ 
perature. The egg albumen was filtered, carefully washeil and dried in vacuo 
at 60°. It W'as then finely powdered and the daily quantity cooked with the rice. 
Two preparations, termed egg albumen, I and II, showed only a very slight dif¬ 
ference in their content of nitrogen. The fi.sh used in the la,st ])eriod was canned 
salmon, carefully deprived of bones, the quantity needed for the entire e.vperiuient. 
being taken at one time, mixed, and then divided into 4 portions of 100 grams 
each; a fifth portion of 100 grams being put aside and preserved with formalin as 
a sample for analysis. The .samples of fish were kept on ice and, together with 
the rice, were cooked fresh each day. The rice, up to the last of January, was 
from the same stock, a wdiite, fairly polished article. This wa.s used up in 
February and the next supply, w'hich is at present being used, shows a considerably 
higher content of phosphorus. This change in the supply of rice was disagreeable, 
but it could not be avoided. 

During tLe first two periods., wliicli we term A and the niaii was on 
a diet of bread, riee^ bacon and sugar, similar to that given to the normal 
man in period Aw He received about 44 calories, 0.18 gram of nitrogen 
and 0.026 gram PsOjj per kilo of body weight*. 

The result of this diet fully corresponds to that found with the normal 
man. It is another proof that a diet of bread and rice undoubtedly is not 
sufficient to fulfill the demand of the body for nitrogen and phosphorus. 
Therefore, these experiments clearly demonstrate that this same man, 
during the long time when he was kept on white bread before beriberi 
appeared, wa.s constantly losing pliosplionis and nitrogen. 

Phytin was added during periods C and D. Despite the highly 
increased addition of pliosplionis compounds, and in spite of the fact thati 
this man should have a great demand for' phosphorus because of his 
extended phosphorus starvation, he did not, like tlie normal man, retain 
pliosplionis, but continued to lose this constituent, althougli in smaller 
amuunt tlian during the foregoing periods (A and B). Tlie nitrogen 
balance also continued to be negative, almost to the same extent as in the 
foregoing periods. 

Period B followed, in which a diet deficient in phosphorus again was 
given. During this time the loss in phosphorus in the urine as well as 
in the fceces was considerably less than during the corresponding periods 
(A and B), and therefore the relative lowering of the phosphorus balance 
was somewhat diminished. Possibly -the diminution in tlie loss of 
phosphorus should he regarded as a result of the treatment with phytin. 
A marked reduction in the daEj <|uantity of urine also took place, and 
^U^ fan! might also he Aei % ea^khaiion^ bat, on the other hand, the 

bare pf influence. 
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The aiuoiuit of nitrogen was increased during the next period (Fj h}' 
the addition of egg albumen, in quantity so as to coutain S.34 grams 
instead of about 6.5 grams of nitrogen daily. In the normal man, the 
loss in nitrogen was reduced correspondingly by this additioiu but in 
the individual suffering from beriberi, the same quantity of nitrogen 
as before was lost daily. It is still more remarkable that the excess of 
nitrogen did not appear almost entirely in the urine. Ijiit a large propci'- 
tion tvas excreted in the faices. Egg albumen, under iioiiiial conditions, 
should he absorbed almost to the extent of OS per cent as was the case in 
period l)ut in this instance at least ;T5 per cent wois lost. 

The addition of 100 grains of fish, in period G, finally increased the 
nitrogen intake to 10.06 grams a day, or 0,25 gram per kilo of ])ody 
weight. The nitrogen balance now' registered only —0.6 gram, -wlneb did 
not represent full nitrogen equilibrium, although the shortage was small. 

The phosphorus intake was at the same time increased to 1.91 grams 
per day, or 0.048 gram per kilo of body weight. “Wliile this amount 
of PoO., is far below that given during periods C and D, when piiytin 
was added to the diet, the phosphorus balance now showed a daily loss 
of only 0.13 gram P 2 O-. Therefore, the man was nearly in phosphorus 
equililirium. While during this period there was less P^Oj taken in, 
there still was a better retention of this element, proliably because of the 
fact that, during this period, the loss of nitrogen was very small as 
compared with that in the foregoing periods 0 and D. It must be 
assumed that the destruction of the materials of tlie body containing 
nitrogen also brings with it the destruction of those containing phosphorus, 
and that therefore a loss in nitrogen should necessarily also be accom¬ 
panied by one of pliospliQrus, regardless of the excess of pliosplionis 
which may be taken in. Of course, as experiment VII has shown, we 
may find a favorable retention of phosphorus togetlier with a loss of 
nitrogen, but in tliis instance the loss in phosphorus liad taken place 
during a short period, whereas in the patient suffering witli beriberi the 
loss of both nitrogen and phosphorus had continued for many weeks. 

This view i.s strengthened by certain differences to be observed between 
cases of beriberi. A patient just beginning to show symptoms of nervous 
disorder and of weakness will often recover if his diet is changed in the 
course of onh or two vreeks ; whereas, on the other liand, in instances 
where the disease has lasted several months, a long period of treatment 
is necessary before improvement sets in. 

x4fter finishing the metabolism experiment, we kept the patient on 
practically the same diet as he had received in period G after February 
7, and,, in addition, he'received 4'grams of phjdin daily, in two powders. 
He was' maintained in isolation, and under dose observation. / 'He, was 
abk'to'iget up'Without help on; or about February' 2'0, toward'tlio/middle 
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of March he could stand mth assistancG, and also walk a few steps and 
now he is still weak^ bnt free from clinical s^-mptoiiLS. Ho ceidainly has 
improved io a innch greater extent than during tl^e cntir (3 montli yf 
January^ when there was practically no change in his condition. The 
dynamonnhric tests give objective data concerning bis nuisciilar and 
general condition. 

Dynamometric tests. 


Date. 

Right. 

i Left. 

! 

Remarks. 

Jiinuarv H _! 

I 55 

35 


January 17... : 

‘ 60 : 

j 35-40 

Jan. 18 to 25, 6 graui.s of 
phytin daily. 

January 25 .. 1 

70 

50 


January SO ..-.! 

65 

45 


February 7__ 1— 

65 

1 45 

From Feb. 7. i grams of 

February 15..i 

15 

! 50 1 

phytin daily. 

March 1__ * 

75 i 

; 50 


March 7. 

75 I 

55 



The most striking resnlt of these metabolism experiments on a beri¬ 
beri patient is that at the present stage of the disease he can not utilize 
. the addition of phosphoims in pliytin (periods C and D) or of protein 
(period F) io the same extent as normul man (periods IV^ YI, and 
YII); and that he therefore requires a higher intake of nitrogen and 
phosphorns in similar food to reach nitrogen and phosphorus equilibrium 
(period G) than does a normal man (period III). 

The results of our extended metabolism experiments under varying 
conditions, ^ without doubt lead to the same conclusions as those of, 
the Japanese investigators, namely, that nitrogen destruction in beri¬ 
beri is increased. The' objection that the man may have been under¬ 
nourished can not be made, as was the case in Miura^s experiment, 
because He took in a higher number of calorics than both of the normal 
men on the same kind of food. 

It is not our desire to decide from these experiments alone whether 
this higher demand is characteristiG of beriberi or not, nor whether 
the greater demand for phosphorus and nitrogen is caused by some other 
reason and therefore predisposes the .naan to contract the disease, nor 
whether the higher demand is, the result of the long phosphorus and 
nitrogen starvation which may have weakened the entire system. 
Further investigations along this line seem to be absolutely necessary. 

The last period and the following dietary treatment show that an 
increased intake of phosphorus ■ and nife'ogen have a decidedly favorable 
V '^uence on the patkni^ At his nitrogen and phosphorus 

during the time when 
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Some points worth mentioning still remain. Tlie excretion of P 2^5 
as well as of nitrogen in period E;, after pliytin had been given, is 
considerably smaller than it was previously in periods A and B. The 
pliytin (periods C and B) also increases the amount of total solids in 
the fa3ces, having a slight laxative action, without at the same time 
increasing the loss of nitrogen. ' The quantity of urine rises in the 
normal man, not only when pl;ytin but also when dame is given; but 
there seems to liave been no effect with the beriberi patient. 

We do not believe the question of the etfect of a conataiit phosphorus 
and nitrogen starvation to be fully solved by a study of the problem 
of beriberi. If our supposition is correct and if beriberi is caused by 
a lack of phosphorus and nitrogen in the diet, then there should be a 
great number of people whose diet is laeldng in phosphorus and nitrogen. 
However, this starvation may not be of sufficient extent as to cause them 
to be actually ill. These individuals may be somewhat weak, less able 
to work and easily tired- The scale of transition between strong, healthy 
men, to those showing the tj^pical paralysis of beriberi is probably 
extensive. We are fully convinced that the character of the food is not 
the least important cause of the inabilitj- to work which we notice in the 
lower classes of natives. The great problem of the influence of nourish¬ 
ment upon general health and muscular power is involved in this 
consideration, 

CONCLUSIONS AND SUMMARY. 

1. It is highly probable that living for an extended period on a one¬ 
sided almost exclusively vegetable diet, which is characterized by its 
povert^^ in pliosplionis and protein, may result in beriberi. 

2. The process of polishing rice removes a fine skin and the outer 
layers (bran); this rice bran is rich in phosphorus, especially in its 
organic, soluble form (phyt-in); the content of phosphorus of the rice 
is considerably reduced by the removal of the bran. 

3. Polished rice, poor in phosphorus, may cause beriberi in man if it 
is the main constituent of the food; but it is harmless if sufficient other 
nourishment, rich in phosphorus and protein, is taken. The same 
polished rice causes a polyneuritis in chickens. White bread, a food of 
similar chemical composition as regards phosphorus and protein, can not 
sustain monkeys in nomal health if. it forms the entire diet. 

4. The addition of pliytin (the organic phosphorus compound from 
rice bran) considerably reduces the deleterious effect of white rice on 
chickens. 

5 Metabolism experiments show that a diet such as is described in this 
paper, which contains about 40 calories per kilo, and which supplies less 
than 0,2 gram of nitrogen and ,0,032 gram of PgOa pen Mlo of body 
weight)^ nan' not ■ meet the,' need of''a normal, man' for phosphorus':and 
'protein.:" ; .pliosphorus in’ the foran of phytinor rice bran is'added, a part 



112 . ARON AND nOCSON. 

is stored and a favorable iniinenee on the nitrogen nielaliolisni can also 
be observed. 

. 6. Metabolism experiments on a beriberi patient in a fairly aclvaiieed 
stage of the disease show that the ca])ability of the man to utilize tlui 
nitrogen and pliosphorns in the food is reduced; he demands a higher 
intake of nitrogen and phosphorns than a normal ])ersoii to attain 
nitrogen and phosphorus eqnilibiimn. Jt is especially to he noted that 
the capahility of utilizing additional doses of pliytin is considerably less 
than ill that of a normal man under like conditions, 

T. MTiile it is certain that phosphorns and -nitrogen starvation cause 
a certain and probably a great number of diseases which vn term beri¬ 
beri, there must lie other factors/"^ especially when the cedematous iorm 
is observed. 

eeco:mmeni)atioxs. 

A ver}^ valuable portion of the rice is removed by the process of 
polishing and a healthy foodstnif transformed into one which is lial)le 
to cause a severe disease. Therefore, it should bo the endeavor of all 
physicians to instmet rice producers and rice manufacturers concerning 
tills process, and medical officers avIio have charge of the purchase of rice 
in large quantities for native troops, employees, etc., should use only 
grain which is either not polished or at least but slightly polished.'*'' 

Where the oeeurrenee of beriberi in certain districts, in institutions, on 
ships, etc., is possible, care should be talcen to give the people forr contain¬ 
ing a sufficient quantity of phosphorus and protein. The greatest success 
would be attained by a large supply of fresh meat, or where this is not 
available, as in these islands, a sufficiency of the native bean, mongo. 

A very promising means for the limitation or prevention of beriberi 
would be the use of the rice bran itself, 50 or 100 gwims being cooked 
with the rice daily, as a protective or as a medicine. This rice bran 
seems to be the cheapest and most natural supply of the organic phos- 
phoim compound, phytin; the preparation itself, while valuable, being 
much too expensive to be of any practical use.'’ We arc studying the 
value of ricehran as a protective on the ship Pathfinder of the United 
. States ,Goasf'and Geodetic,:Survey, ,on which outbreaks of beriberi have 
; .periodically,been, recorded^’' Bice.,bran.,'as 'a treatment has' proved itself 
■of■value at Culion.,; The,,combined e'ffieet ofslightly increased protein 
intake 'With a constant,:'supply,:'oif phytih shewed favorable results* in the 
treatment of the ease in BiMhid, described above. 
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RECORDS OP TFIE EXPERIMENTS. 
XORMAL MAN 1 (PERIODS III AND IV). 


Date. 

Weight 

Rice. 

Bread. 

Sugar. 

Fish. 

Coifee. 

Darac 

(rice 

bran). 

Car¬ 

mine. 

Remarks. 



Jv'iYos. 

Gravis. 

Grams. 

Grams. 

Grams. 

Cc. 

Grams. 


1 



53.4 

700 

300 

50 



_ 


1 



54.3 

600 

300 

50 


300 


1 




200 

300 


50 

300 


5 p. m. 



Dee. 11_ 

52. ,5 

800A 

300 


»40 

300 


Faeces marked i 



52.5 

300A 

300 

50 

MO 

300 



4 p, ni. • 

■s| 

Dec. 13 — 

1 52.5 

300A 

' 300 

50 

[ MO 

I 300 




Dec. 14 — 

1 52.3 

300A 

300 

50 ; 

! .40 

300 


.5 p, m. 


K- 

Dec. 15 — 

1 52.3 

2,50A 

250 

100 

MO 

! 300 

75 


Pieces marked 1 

m! 

Dec. IG --- 

i 

j 250A 

i 250 

100 

MO 

i 300 



i 3 p. m. 


Dec. 17 

i 

t 250A 

1 250 

100 

MO 

300 




Dee. 18 — 

1 52.5 

2.jOA 

1 250 

j 100 

»40' 

1 300 

75 

5 p. ni. 


M j 

Dee, 19 — 




11. 



i 

1 Fteces marked 











9 a. m. i 


» Dried. 


Analyses of foodstuffs. 


1 



' Nitrogen | 

PeO;;. 

1 

! 

1 Fish *■ (dried)- 

' RiVe A 



'' Per rail, j 
.6.30 1 

i 14S ^ 

Per mit. 

0.70 
0.332 

Bread, fresh- 

Coffee, 300 cc,- 

.. 

---- 

_i 1.29 1 

_1- 1 »'0.1G i 

0.116 

''0.05 


* 4.57 per cent fat. ^ Gram. 


Analyses of urines. 


Period. 

Total ouantilv.! 

In 100 cubic 
centimeters. 

Total 


j Nitrogen, 

P 0 O 5 . 

Nitrogen. 

PttO> 


Cc. i 

Grams. 

Grams. 

Grams. 

Grams. 

Ill ....■ 

3,992 (3,760) j 

0.798 

0.1141 

31.86 

4,552 

IV...■ 

4,545 (4.340) | 

1 

0.632 

1 0.1213 

28,72 

! 

5.512 1 


Ayialyses of f(sces. 


Period. 

Total 
quantity 
air dry. 

Solids. 

1 

Total quantity. ! 



Solids. 

Nitrogen. 

1 

PfiOr,. 

TTT. 

Crams. 

163,1 

'298.0 

Per cefiL i 
9.09 ; 
8,76 

Per cent, 
6.48 

5,02 

Pereerd, 

1.29 

4.51 

Grams. 

148^3 

259.2 

Grams. 

10.576 

^14.96 

Grams. 

2.104 
' 13.S4 

IV ...... 



94620—8 
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Alsorpiion, 



Nitrogen. 

fVriudlll. Period IV. 

/V>)' ccnl. iVr cent. 

iWr 

I’(‘riod Iir.j Perio<i IV. 
I'rrvnil. j Pirtrtif. 

1 Absorbed__j 

7d.9l 

07,1.') 

OS. 5 

iid. 0 

i Pixcrcted in fmces....—! 

1 i 

2i, 00 

:i2. .Y) 

si.r, 

02. 1 


Period III .—Deoemler J1 io Uf, 1000. 


Nitroficn. JU),-,. 


2{)0 grunis sugar. 

1,200 grams bread. 

I,20U grams rice ..— 

IflO grams fish, dried ... 

1,200 cubic ceutimeters coiTco- 

Tutal intake... 

Ter day_____ 



1 

! sot) 

10,48 i 

‘ i.;w2 

1 2 , too 

17,70 

s.ysi 

4,000 

10.08 i 

1.120 

320 

0.04 1 

1 0.200 


43. yo 

0,0i)6 

7, r. 2 () 

10. yy 

1.074 

1,8,80 


Outgo, urine_! 

Outgo, fa.‘Ces __j 

Total.!~ 


Total. 

Per day. 


.1 

Balamte, j 

Nitrogen. 

PijOs. 

Nitrogen, 

PsOr,. 


Nitrogen. 

I'sO.v i 

Gmms. 

Gmms.^ 

Grams. 

(?ra»is. 

• 

frrav/s. 

Grams. 

31.860 

4.552 

7.965 

1.138 

} Intake per day.,_ 

10. yy 

1,674 

10.57B 

2.104 

2.644 

0.520 

Outgo per day 

10.01 

1.004 j 

42.436 i 

6.056 

j 10.609 

, 1.061 1 

' j 

Balance_ 

•1-0.08 

■10.010 i 


Peeiod lY.'—Decemler 15 to 18, 1000, 


400 gnuus'sugar__ 

1,000 grams bread ____ 

l,tX» grams rice—'.. 

lOQ'grams fisb, dried_ 

1 .ilW'Cublc centimeters coffee 
, aw g«rai? darac -... 

, total intake.. 

Per day __ 


iNitr{^en.| FaOj. mtrogenj I^Os. 


Nitrngen. 


UaloriestoM-' 
timated). ^ 

Grams, 

(trmm, 

■ 




12.9 

L16 

2,{I0() 

14. H 

3.32 

3,300 

10.08 

1.12 

320 

, 0.64' 

0.20 


7.52 

16.04 i 

250 

45.94 

21.84 

7,570 

11.49 

5.46 

1,890 


Nitrogen. 


, mm^. 

[ 1(0'^ 'luiakeperday„. 

^ [>, !' '' f. per <iay 
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XOEMAL MA^T 2 AND BEEIBEBI PATIENT (PERIODS V TO VIII AND A TO O). 

Analyses of foodstuffs. 


i Nitrogen. 

P-O^. I 


j Per rent. 

1 Per cent. ) 

Rice I..... 

._] 1.32 ! 

1 0.28 ! 

; Rice II_ 

-! 1.19 

1 i 

Bread___ 

-1 1.29 1 

.116 1 

1 Bacon A_ 

.j 2.90 1 

1 1 

i Bacon B___ 

.32- i 

1 (.022) 1 

i Bacon C__ 

..! .41 ; 

(.028) 1 

' Salmon_ 

..j 3.78 1 

.42 1 

1 Egg albumen I _ . 

13.71 

i..i 

[ Kgg albumen 11 _ __ 

..] 13.5S 

! i 

i Phytin.. 


1 

i ('flpsules^ _ _ _ __ _ - 

14.66 

1 

! Coffee, 500 cubic centimeters.. 

5'. 026 

I h.oio 

L_ 


»10 capsules = 2.47 grains. 
Gram. 


Isormal Man 2. 


PerioJ 
ainl date. 


,Jan. 25 
f.lan.'Jti 
,I .an. 27 
vrt«i.2s 


Oap.*ule.s. 


£1 ' p ' c > 


X 


vraii.2 

■Jiin. 2 


A’. G. 
r G4.:v 
2 fl4,3 300 I 

Ji 6S.9, 300 1 
4i6.V0' 3001 


G. 


a. 0.. <'c. 
ad libitum. 

4001100,200; 75 0 
4001100 >200'75 C 


4001100 200175 C:_. 


i 


,fan. 29 5 ! 03.7 300 1 400 i 1001200 i 75 C 


5 1 1 Total ir,;,,,+ i 

;Phytin.Varmine.: quan- ' ‘A 
! bt 1 ; 1 tity. ! ■ ^ 1 

! S 1 ; , 1 ' 

!.■. ,5 p.m. 1 

CO. j re. 

1,370 11,500 
»740 11,000 

i ! 

: 1 i ' 

1,330 11,500 
> 1,750 '2,000! 

: !. -J 

: ' ij 4.30 p.m. 

; ! 14 caps, 


fJau.OO 
,lan.31 
^ I Feb. 1 
Ipeb. 2 

Feb. 3 

Feb. 4 

Feb. 5 

Feb. 0 
Feb. 7 


O:04.1i 300 Ii400| yO;30Q!75 C 
7:03.71 300 Ii400| 901 3001 75 C 
si 03.71 800 11 


12 V. 
12 I 
12 ri 


9 j 64 . 1 ;SOO II 
10164.3 1 300 n 

111_jsoo II 

12163.9 1800 II 
131 63 . 9 ; 300 n 

14,1 . 1 , 


400 90;300|75 C 
40oi 901 300175 Cil2 11 


! 


400 i 100 
400! 100 


400 


100 


30017.5 € 
300Its c|. 

500; 75 B;. 
500175 B'. 


;pp. m. 
;l4 caps. 
|(5eaps. \ 

jUg. 1 

5 caps. '1 

Cg. 

5 caps. 

.6g. 

116 caps.'1,4.30 p.m, 
16 g, is caps. 


If 5 caps, i 

"jicg. ;r' 

!j5caps. !\ 

‘lUg. 1)“' 


l,500j Marked Off 
2,5CK)j 10 a, m. 

1,500] 

1,500 


1,490 
2,310 
1,495 

d,200 

2,200 1 2,5001 Alarked off 
11a. m. 

2,370 i2,.5O0! 

! 1 

! 


1,960 12,000 
j|2,220 la,500 


ad libitum; 




Marked off 

8p.,m. 


* Dark. 
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Anulijsoi of itrincfi, F to \jf. 




Tn 100 cu1)i(! centi¬ 
meters. 

Total. 

Period. 

Total ([uantity. 

■ 

Nitrogen. 

VAh- 

Nitrogen. 

IV )r,. 


1 

b'ramn. 

Gntni.'i. 

Grams. 

Grams. 

j V ___ 

1 6,000 (5,11)0) 
7,000 (6,495) 

0.72:i 

0.1157 

43. t)S 

6.94 

i VI____ 

0.552 

0.08956 

38.64 

6.269 

'! VII ___— 

9,500 (S,760) 

0.3476 

0.06576 

33.02 

6.2.50 


. 


- 



Analyses of fccces, V io TIL 


Period. 

1 

Total 

1 quantity 
! air dry. 

i 

Solids. 

Nitrogen. 

P..O 5 . 

Total (|uantity. 

Solid.s. 

Nitrogen. 

lV>,v 


j Grams. 

Per cent. 

Per ceitt. 

Per eent. 

Grams. 

Gravis. 

itraniH, 

V_ 

._.| 209 

89.42 

6.49 

1.40 

186.9 

13.56 

2.93 

VI_ 

...j 202 

78.60 

6.70 

1.21 

1-58.8 

13. .50 

2.44 

VII... 

.„j 192.3 

89.42 

6.73 

3.84 

172.0 

12.94 

7.38 


Period Y.—Janmry 26 to 29, 1910. 


Food. 

Nitrogen. 

P 2 O.V 

Calorie.st es¬ 
timated). 


Grams, 

Grams. 


1,200 grams rice...- 

15.84 

3.92 . 

4,000 

1,600 grams bread... 

20.04 

1.86 

3,200 

300 grams bacon C____ 

1.23 

0.08 

1,000 

800 euMe centimeters coffee_____ 

0.44 

0.18 


400 grams sugar,___ _ , ,. 


1,600 

4 eapsuies_„.._„ _ ... _ ___■.;. 

0.14 


Total intake .... 

88.29 

5.99 

10,400 

Per dav___ _ 

9.57 

1,50 

2,600 






Total. 

Per day. j 


Balance. 

Nitrogen, 

PA- 

Nitrogen. 

Ps05. 

Nitrogen. 

PsOft. 


Grams. 

Grams. 

Oram, 

Grams. 


Grams. 

Gravis, 

' Outgo, urine_ ^ 

43.38 

6.94 

10.85 

1.74 

Intake per day— 

9.57 

1.50 

' Outgo, faeces—- 

13.56 

2.93 

8.39 

0.73 

Outgo per day_ 

14.24 

2.47 

' Total—_ 

56.94 

9.87 

14.24 

2.47 

Balance-— 

-4,67 

-0,97 
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Period VI .—January 30 to 31. Fchruary 1 to 2, IMO. 


Food 


I 6U0 grams rice J_ 

60) grams rice II_ 

1,60U gram.s bread_ 

300 gram.s bacon C_ 

I 24 grams egg albumen I_ 

; 24 grains egg albumen IT_ 

i 1,200 cubic centimeters coffee 
I SfiO cubic centimeters sugar__ 

I I capsules_ 

; Total intake. 

■ Per day.. 



Total. 

Per day. 


Balance. 

Nitrogen, i PaO^. 

1 

Nitrogen. 

P-Oj. 

Nitrogen. 



Gr’mm.s'. 1 Gramfi. 

OrartiK. 

Grains. 


Grams. 

Gt'ams. 

Outgo, urine — 

38.64 i 6.27 

9.66 

1.57 

j Intake per day.— 

11.06 

1.S8 

j Outgo, fteces — 

13.50} 2.44 

O. 3b 

0.61 

Outgo per day 

13.04 

2.18 

i Total. 

1 52.14 ' S.71 

13.04 

2.18 

i) Balance >— 

!i 

—l.ffS 

-0.80 


Nitrogen.' 

“ 

Calories(es- 

timated). 

Grama. } 

Grama. 


7.92; 

1.95 

1 4,000 

7.14 I 

3.42 

f 

20.64 

1.86 

3,200 

1.23 

0.08 

1,600 

3.28 . 
i 3.26 4 

0.62 j 

i 

0.20 


1,440 

i 0.15 L 

i 



44.24 ! 

7.51 1 

10,420 

11.06 i 

1.88 

2,605 


Period VII. — February 3 to S, 1910. 


j 

Food. ; 

Nitrogen, 

PiiO:,. 

Calories (es¬ 
timated). 


Grams. 

Grams. 


1,200 grams rice 11 -....... 

14.28 

6.84 

4,000 


20,64 

1.86 

3,200 


0,38 

0.03 

1.50 grams bacon €____' 

0.62 

0.04 

1,600 

T ,600 mihic centimeters cnfTee ... 1 

0,83 

0.26 


400 grn.ms sugar . . ; 



1,600 

24 grams phytin---—} 


1 10.62 


24 capfinles . ... .^ . .... . . 

0.90 


i 

Total intake._____ 

37.65 

19.05 

..1 

10,400 j 

Per d«.y .. _._ ^ .. ^.. ..,...i 

9,41 

4.91 1 

2,600 1 

■ ' 1 






Totel, 

Per day. 


Balance. 

Nitrogen.! P«Ori. 

Nitrogen. 

P-A. 

Nitrogen, 

PfO.v 


j 

Grams, 1 Grams. 

Grams. 

Grams, 


Grams. 

Grams. 

Outgo, urine.— 

33.02 j 6.25 

8.26 

1,56 

Intake per day— 

9.41 

4.91 

Outgo, fseces 

12.94 1 7.38 i 

L , , , ! . . , , 

3.23 

1.85 

Outgo per day 

11.49 

3,41 

i Total_ 

i 

1 45.96 j 13.68' 

11,49 

i 

Balance—' 


-4-1.50 
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Bcrihcri patient. 

I Caitsules. 


and ; 

. 




late. 

i 1 

■be ' 


5 . 1 



■3 

a 

1 

j ^ I 


P4 

« 1 

j 

! 

K. 

a. 

G. 

Jan. 9 

■ i 

ij 

40.8 

2001 

300 

Jan. 10 

2 

40.8 j 
40.8 i 

2001 

300 

Jan. 11 

3 

2001 

300 

Jan. 12 

4 

40.81 

200 r j 

300 

Jan. 13 

5 

40.8 

2001 

300 

[Jan. 14 

C 

40.8: 

2001 

3001 

Jan. 15 

7 

40.6 

2001 

3001 

Jan. 10 

8 

40.81 

2001 

300 1 

Jan. 17 

9 

40.4 

2001 

300 j 

Jan. ISj 

10 

40.4 

200 I 

300 i 
t 

Jan. 10 

11 

40.4 

2001 

300 

Jan. 20 

12 


2001 

300 

Jan. 21 

13 

40.4 

2001 

SOO 

Jan, 22 

14 

40.4 

2001 

300 

{ 

Jan. 33 

15 

1 

|40.2 

2001 

300 

Jan. 24 

10 

i 40.2 

2001 

150 

Jan. 25 

17 

40.0 

2001 

300 

jJan. 20 

18 

40.0 

2001 

1300 

Ijan. 27 

19 

S9.8 

2001 

300 

•\Jan. 28 

20 

39.6 

2001 

300 

»Jan, 29 

21 

40.0' 

2001 

300 

[Jan. Si) 

22 

41.2 

2001 

300 

ijan. 81 

23 

'' 41.2 

2001 

Uoo 

IFeb. 1 

24 

40,8 

200 II 

\m 

I'Feb. ' 2' 

25 

40.8 

200 II 

isoo 

(Feb; 3 

26 

i 40.8 

200 II 

300 

JFc!). 4 

27 

■ _ 

»II 

SOO 

*lFek 5 

2? 

S 41.0 

20011 

800 

Web. 6 

t 

^•^‘40.6 

200 n 

300 

Feb. 7 

80 

j 


adl 


tf. 

30 A 

30 A 
30 A 
30 A 
30 A 
30 B 
30 B 

SOB 
SOB 
j 30 B 

I SOB 

SOB 

SOB 


Pliytin. Carmine 


|j5 p.m. 
jU caps. 


j5p. m, 
|\4 caps. 


1(5 caps. 
jUfr. ■ |.- 
|j5caps,:i 
jlfj fT. A 
IPTCaps,' 

jUs. 

ijScaps. 

jl6g. 


gOjjjScaps. 

l6 g. 


SOB 

30 

SOB 

50 C 
50 C 
60 C 

50 C 

50C 

80C 

60C 

5pC 


Uncaps. ' 

il6 g. 

5 caps. 
.6 g. 

5 caps. 

.6g. 


4.30 p.m. 


||5 p. m. 
U caps 


g. 

“lag. 

m g. 

nag. 

<*100 g. 

aioog. 

<1109 g. 

<ilOOg. 


(5 p. m. 
U caps. 


fl^p.m, 
13 caps. 


Criru'. 


Total 

quan¬ 

tity. 

Dilut¬ 
ed ■ 
to— 

Fu'ces. 

<U‘. 

Cl'. 


800 

1,000 


740 

1,000 

Mark(‘d ofT 8 a. ni. 

1,490 

1,500 


2,940 

3,000 


2,720 

3,000 

. 

2,360 

2,500 

1 p. in. i)y regular 

11,100 

1,500 

eonrs('. 

11,230 

1,500 


11,690 

2,000 


2,440 

2, .500 


2,075 

2,500 

3.30 p. m. inntketl 



oil, not sliar]). 

2,900 

3, 000 


2,875 

2,500 


2,300 

2,500 


3,000 

3,000 

(4 p, m. by regular 

1 conrse. 

. 1,900 

2,000 


1,400 

1,500 


J1,730 

2,000 


. 2,865 

8,000 

4 p. in, marked, 

. 2,850 

2,500 

not sharp. 

. *500 

1,000 


1 *445 

1,000 


. 1,170 

1,500 

10 a. m, marked 

, 1,785 

2,000 

OfT. 

. 1,205 

3,500 


1 900 

1,000 


. i,r)75 

2,000 

■7 p. ,m, marked 

. 1,230 

1,600 

off, 

. 2,840 

8,000 


' 1 995 

1,000 

ll a. m, marked 
off.' 




‘Very dark. 


‘>Eggalb»BacttL 


,;»Egg'albPraen'IL'"' 
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Analyses of urines^ A to G. 


Period. 


Total 

quantity. 

In 100 enOie centi¬ 
meters. 

Total. 




Nitrogen, i P.jO,-,, 

Nitrogen. 






CO. 

Grams. ] Grams. 

Grams. 

(1 

raws. 

A _ 


8,500 (7,S90) 

0.2872 1 0.0730 

26.41 


6.21 

B__.__ 


10,000 (8,820) 

0.2154 j 0.0496 

21.54 


4. 96 

C.-.. 


i 10,500 (9,650) 

1 0.2094 j 0.050 

21.99 


5.2.5 i 

D_ 


8,500 (8,030) 

0.272 1 . 0.05144 

22.12 


4. 37 ; 

jj(2rtay.,- 

12 days. 


j 5,500 (5,215) 
2,000 (945) 

0.1995 ■) 

, \ 0.03740 

0.035 ;i 

f 10.97 

i 6.60 

1 

A 

2. S7 

F._... 


6,000 (5,120) 

I 0.3986 1 0.05604 

23.92 i 


3, 36 

G. 


7,500 (6,640) 

0,3884 1 0.06036 

29.13 i 

! 


4. 53 


Ana?|/&'es of faces, A to G. 





_ , : ! , Total quantity. 

I Total , : i •' 1 . 

Period. quantity ; Solids, i Nitrogen. , PjjO.-,. ,-;-- - 

: I I : ' Solids. ' Nitrogen, i PyO.-. 


; Grams': \ Percent. \ Percent : Percent. [ Grams. * Grams, j Grams. 

A.I 164.0 j 94.54' H.12 ■ 1.78' i55.l i 13.32; 2.92 

B.; 174.5 i 96.44 7.90 ' 1.93 168.3,' 13.79 1 ' 3.37 

C. I 200.0 I 96.24' 6.77 ’ 5.77 192.5 I 13,54] 11.54 

B.i 234.7 j 89,15 : 6,39 ' 5.27 : 208.6 j 15.00] 12.36 

£.I 195.6 I 91.48; 7.58 I 3.34' 178.9] 34.83' 2.62 

F.; 189.7 I 86.63 ' 9.38 ] 1.67 | 164.3 ! 17.79 ' S-16 

G. 156.0; 93.92 ' 8.60 2.34; 146.5] 13.42; 3.65 


Pebiod a.— January 10 to 18, 1910. 


r 


Food. ; 

Nitrogen. 

PaO;, 

Calories (es¬ 
timated). 


Grams. 

Grains. 


800 grams rice I.......^ 

10.56 

2.44 

2,650 


15.48 

1.39 

2,400 

1 120 grjnns bacon A.. . ...'! 

I 3,48 

0.26 

600 

, 2,000 cnhlc centimeters cofTce -. .' 

1.04 

0.32 

400 grams sugar.. ... _ . . ’ 



1,600 

Total intake___ 

j 30.56 ; 

4.41 

7,250 

Perdav ' _ . _ .. ... 

1 7.64 ' 

1.10 

1,810 , 


! ■ 




Totill. 

Per day. 

■ 

• 

Balance. 

Nitrogen, 

P-iOs. 

Nitrogen. 

PjOs. 

Nitrogen. 

PaOe- 


■“' ’ 

Grams. 

Grams. 

Grams. ' 

Grams. 


tframit. 

Grams. 

Otttgo, nrine>_ 

28.41 

6.21 

6.60 

1.55 

Intake per day™ 

7.64' 

1.10 

Otitgo, faeces 

13.32 

2.92 

S.33 

0.78 

Outgo perday— 

9.98 

2,28 

Total'—-^-1 

,39.73 

9.13 

1 , 9.93' 

2.28’ 

, Balance™, 

— 

, i 
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AliON AXn IlOCSdX. 


Period Vj—Jftnvarij 1.) to 11, JOUf. 


Food. 

N’itntA'f'JD 

ly hr 

(kill )rh's( OS' 
liiiiHtcd.) 


(rlWfIti. 


j 


10.50 

2. U 

2,650 


15. IS 

i.:;9 

2,100 

120 grrtins baoou B__-_____ 

0.38 

0 . o:i 

600 


l.Ot 

0.32 


,|Qri . - ____ 



1,600 

4 

0.15 







I'oTnl fntH.ko __ __ _ 

27.61 

4.18 

7,250 


6.90 

1.05 

1,810 






Total. 

Per (lay. j 

BalaTuie. 

INitrogon.! P-iOj. 

Nitrogen, i 

Nitrogen, 

P-4>,v 

; i Grams. Grams. 

1 Grams. Grams, 

Grams. 

Grams, 

Outgo, urine_| 21.54 4. % 

! 5.39 1.24 Intake per day 

9.90 

1.05 

Outgo, fteccs_ 18.79* 3.87 

1 3.45 0.84 Outgo per day— 

8.84 

2.08 

Total.! 35.33 1 8.33 

8.84 2.08 j Balance.... 

-1.94 

_ 



Peeiod C. — January tS io 2Jl, 1010. 
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Pekiod —January to 2d. 1010. 


8(30 grams rice I_ 

1,050 grams broad- 

120 grams bacon B_ 

1,500 cubic centimeters coffee , 

400 grams sugar... 

24 grams piiytin_ 

20 capsules... 

Total intake_ 

For day.... 


Nitrogen. 

, 1 


1 Calories le.s- 
timated). 

1 i/riims. j 

It rams. 


10.5(5 i 

2.44 

2, 650 

! 13.55 1 

1.22 

' 2,100 

: 0.38 j 

0.03 

600 

0.78 

0.24 

1,600 


10. 62 

0.75 


! 


26.02 
6.51 i 


14. 55 j 
3. 64 j 


6, 950 
1, 740 



Total. 

Per day. 


Balance. 


iNitrogen. 

P-jO.v 

, 

iNitrogen. 

Pt>0,v 

Nitrogen. 

P 2 O.V 

Outgo, urine.. 

^ Grams. 
22,12 

Grnm.s. 

4.37 

' Grams. 
i 5.53 

Grams. 

1.09 

1 

j Intake per day__. 

Ornms. 

6.51 

Grams. 

3.64 

1 Outgo, keces- 

15.00 

12.36 1 3.75 

3.09 

: Outgo per day — 

9.28 

4.18 

Tigal_ 

37.12 

16.73 

1 ■ 9.28 

i 

4.18 

Balance—. 

-2,77 

i -0.54 j 


Period E .—January 2G to 20, 1010. 


Food. 


800 grams rice I_ 

1,200 graims bread.. 

1,000 cubic centimeters coffee 

200 grams bacon C .... 

400 grams sugar... 

4 eap.suk'S__ 

Total intake. 

Fer day.-. 


1 

INitrogen, 1 

Ciilurie.sf es-l 
^ ; rimated). ! 

i 

1 Grams. ; 

G’nms. 

i 10.56 1 

2.44 ' 2,650 

i 15.48 i 

1.89 2,400 

1 0.52 1 

0,16 ;.. 

I 0 .82 ' 

0.06 1 1,000 j 

1 _ 

. — 1.6(10 i 

1 0.15 '_'. 


27.53 I 4.05 I 7,050 

0.88 ; 1.01 : 1,910 



Total 

Per day. 


; Bala nee. 


Nitrogen.; PjOrr 

1 

Nitrogen.! 

1 

P.0,. 


1 

INitrogen. 

P-iO,. 

; 0 u tgo, (2 days_. 

Grams. I Grams. 
10,97 1} 

Grams. | 

■ i 

Grams. 


Grams. 

Grams. 

! urine, l2 days— 

aea:} 

4.t39; 

0.70 

’ Intake per day. 

6.88 

1.01 

\ Outgo, fmees—— 

14.83 2.62 

! 3.71 1 

0.C6 

I Outgo per day _ 

. J 8.10 i 

j 1.86 

j ' Total.- 

32.40 ; 5.43 

; 8 . 10 ; 

i ' 1 

1.36 j 

1 Balance — 

1 

— i — 1 .22 
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AUOX AXI> HOCSdX. 

Period F. —January JO to February i, I!)Ft. 


Food. 


iNitrogcTi. 


400 grams rice I- 

400 grams rice II... 

1,200 grams bread.. 

200 grams bacon C- 

(lOO cubic centimeters colfee . 

360 grams sugar.. 

36 grams'egg albumen I- 

12 grams egg albumen II 

4 capsules- 

Total intake.. 

Per day...— 


(,'rams. 
T). 2H 
4,76 
15,48 
U.82 
0.31 


4.0 I 
1.63 
0.15 


33.37 
8.34 


(trains. 

2.28 

1.39 

U.U6 

0.10 


-alorit'sies 

timal<'d). 


2,400 

1,000 


•5.05 
1.2li 


1, 140 
ISO 


\ 

Total. 

Per day. 

' 

Balance. 

1 

Nitrogen. 

P2O3. 

Nitrogen.j P«(\,. 


Nitrogen. 


1 

irmws. 

Grams. 

Grams, j Grams. 


Gnms. 

Grams, 

! Outgo, urine 

23.92 

3.36 

5.98 I 0.84 

Intake per day - 

8.84 

1.26 

Outgo, faeces 

17.79 

3.16 

4.45 1 0.79 

Outgo per day 

10.43 

1.63 

, Total. 

1 41.71 

6.52 

10.43 : 1.63 

Balance. 

-2.00 

•• 0.»7 


7, 670 
1,920 


Period G .—February S to 5, 1910. 



Food. 




Nitrogen. 


?aO,v 

OubiriesfcK- 
timated). 






Grains. 

(.imms. 



800 granns rfce 1 r_._■_ 





9.52 


4.56 


2,650 

1,200 grams bread. 





15.48 


1.39 


2400 

400 grams .sugar. _ —- 









1,600 

400 grams fisb (salmon) 





15.12 


1,68 


5(10 






0.12 





1 Total intake.. . 





40.24 



- 

746!r 






10.06 


1,91 


1,790 

j Per day'——__ 







!. . . 1 . ‘ ' , ... 

j, '■ 1 Total. 

Per day. 




Balance. 

'' ; Nitrogen. 

PjOs.. 

Nitrogen. 

PflOe- 




Nitwtgen. 

PfiOfi. 

■ ;'' Gram. 

Grams. 

Grams. 

Gram. 




Grams. 

Qnmu. 

j:''Ont^b., 29 .. 13 

4.63 

7.'i8 

■ T.I3 

Intake per day. 

'H 

10.06 

1.91 

; Outgo, f®ce.s...,uj 13.42 

3.65 

> 3.36 

0.91 

Outgo per day - 

- 

10.64 

, 2.04 

1 Total' 42.55:' 

^ 848 

' 10.64 

,2.04 

'BalapceH.,*..4i. 


, -0.68 

, -0.18 


































SOME OBSERVATIONS CONCERNING BERIBERI. 


By C40R0SAKU Shibayama.- 
(Froiii the litstUnfe for Infectious Discuses, Tokio.) 


Marked attention lias been given in Japan to tlie question of the 
etiology of beriberi since the Ensso-Japanese war, not only in ineclical 
circles, but also in a practical manner. During the war, Japan had 
200,000 cases of beriberi in the army, and this was the only ravaging 
epidemic with Avhicii the army had to contend. A beriberi commission, 
consisting of bacteriologists, pathologists, chemists and clinicians was 
therefore formed two years ago by the ministry of war, and I was one 
of the commission, who, together with two colleagues, made a journey to 
the N'etherlands East Indies in order to observe the occurrence of beri¬ 
beri in that region. 

Beriberi is now very widely distributed in Java and Sumatra, much 
more so than in foimer years. The disease is present among a number 
of Chinese on the Island of Banka, where the tin mines are situated. 
We made a number of observations in this locality, which I wish briefly 
to mention in this place. 

The present views concerning the etiology of beriberi are very diverse, 
and this is not the place to enter more extensively into a discussion of the 
literature, but the theoiw of the relation of the disease to the consump¬ 
tion of rice must here be considered. Ten years ago Eykman conducted 
some experiments with fowls, producing polyneuritis by the exclusive 
feeding of busked (polished) rice, whereas the imhusked (red) variety 
did not produce this result. V^'ordermann then demonstrated, in con¬ 
formity with this work, that beriberi is a much rarer disease in 
prisons in Java where unhusked rice is used than in institutions in 
which the polished grain is employed. However, I wish to caution 
against regarding polyneuritis of fowls as being identical with human 
beribeii, and the observations of Vordermann leave many lapses and have 
much to be brought against them. Beriberi, as a fact, is endemic 
among oriental peoples who also use rice m the chief article of diet, 

4 Read at the iirst bienwial meeting of the Far Eastern Association of Ti*opica! 
Medicine, at'Manila, March 11, 1910. Translated from the German by P. ,0. P. 
; *'Delegate ■ from' His Imperial Japanese ■ Ma|estj^s Government. ' 

' '' ^ '' ' '' ' A ^ • ■ ■■ ■ ''' 'h' m \' 
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SHIBAYAMA. 


and lliorei'ore the tlieory of the connection of the disease with the e<.tn- 
siimption of rice is always hroii^dit to the fore. obst'rvations of 

Braddon, Fletcher, Eliis and Fraser;, in tlie i\ralay Peninsula, have again 
called attention to this matter. Acrording to the ohservalions of these 
English authors, the consnni]>tion of ])arl)oile(l riee is able to j>r( 0 'ent tin' 
outbreaks of beriberi in iiospitals and the disease can t‘ven he (uii'ed by tin* 
ingestion of tliis variety. 

Upon the basis of tlie tlieory of the eonneeiion oi riee witli the 
etiology of beribeii, a freshly husked, hut not polished, ric(^ was used in 
some of the mines on Banka Island, but the result tvas in evidimt ('ontra- 
dietion to the theory. 

In 1908, l,19o cases of beriberi developed in the Plinjoe, one of the 
districts. No, 9 was especially unfortunate, for KHJ.out of 410 worknuni 

contracted the disease, and. mine No. 4 developed 118 cases ainonjL!; 490. No. 5 had 
400 workmen, and 97 of these were ill with beriberi; on the otlim- liand, the 
remaining mines showed but few cases. For two years the workmen had received 
unpolished, fresh riee, not only in mines Nos. 4, 4, and 5, but also in No. If, 
in which latter 49 out of 300 workmen contracted the (lis(^as(v, on the other hand, 
the laborers in the remainder always had polished and old rice. It may further 
be stated, according to HullsliofT-PoI, that the workmen in all the mines received 
150 grams kmljang idjo beans, together with dried lish and fresh, vegetables, 
daily. The result of our obseiwations, therefore, was a,s follows: 

1. Even if the workmen in the mines receive 150 grams of hndjmig 
idjo regularly every day, nevertheless beriberi occurs among them. 

2. Even if the laborers are given a diet of fresh, uii|,)olis]ie(l riee,, 
nevertheless they develop more cases of beriberi than those in the other 
mines, where they receive polished and older Java rice. 

I therefore could not find the assumption to be confirmed that unpol¬ 
ished rice, which has the same composition as parboiled rice, could 
prevent beriberi. 

I wish to add some statements concerning a gemnal epidemic on board 
a steamship which took 600 emigrants from Yokohama to Boiith Amer¬ 
ica; and 62 of whom were for various causes retiuTUHl io that port 
wfith the same vessel. The entire voyage out and home took one hundred 
and thirty-nine days. Beriberi gradually appeared among the returning 
emigrants and by the time they readied Yokohama all, without a single 
exceptionj had coritTacted the disease, and 6 died. The remainder, 
apem arrival in port, were transferred to a hospital, whore I saw the 
patientS; ^d after a careful oxainination I proved that the sickness 
was genuine beriberi. 

The question has not been decided as to whether the general epidem¬ 
ics which at times occur on board ship'and which so greatly resemble 
bei-iberi are in reality always genuine beriberi, or only a similar condition 
or a scorbutic disease brought about through lack of nourishment. The 
it opinion concerning the beriberi 
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of sailiDg ships, believed the disease to be genuine bcnberi, wiiereas 
otlier authors, for example, ISloeht in Hamburg, maintain that tlie condi¬ 
tion is dependent on defect in nourishment. In my ease, at least, the 
disease was genuine beriberi. 

Piirtherniore, in the past summer, I obseiTed an epidemic of Ijeriberi 
in certain fisliing villages of Japan. 

All ray observations lead me to the conclusion that uni form, but 
little changing, monotonous diet predisposes to the disease. The con¬ 
dition of nourishment of the Cliinese in two of tlie mines of Banka 
was fairly good, the total quantity of the chief constituents of diet, 
namely, protein, fat and carbohydrates, was sufficient, but the diet was 
always one-sided and not varied tliroughout the yeai’. This is also* 
true of tlie general epidemic of lierilieri aboard the steamship referred 
to above, and in tlie fishing villages the one-sided diet was the only point 
to be observed. 

However, the one-sided or monotonous diet is only the predisposing 
cause of beriberi; the true cause must be sought in other direct ions. 
This can lie illustrated by an example. Abdominal typhoid is treated 
in Europe and America, as well as in Java, or for that matter in the 
entire Orient, by means of a liquid diet, especially milk. In the Oiieut, 
beriberi very frequently occurs as a complication among the convalescent 
patients; whereas this has never been observed in Europe or America. 
It is also true in the Orient that during sieges of cities and under other 
circumstances where tliere is insufficiency of diet, heribeid is very fre¬ 
quently observed, whereas this is not the ease in the Occident. It is 
■therefore not unreasonable to assume that the microorganisms of beriberi 
are only present in the Orient and, given a predisposing cause, are 
capable of causing the disease, whereas in the West lieriberi does not 
appear, owing to the absence of the infecting organisms, although the 
same favorable predisposing cause may be present. 




FOOD SALTS IN RELATION TO BERIBERI. 


By E. D. Ktlboubxe.= 


Beril.eri lias probably existed in the Philippine Islands since very 
early times. Schneider" I'eported cases at Zamboanga in 1852. Koeii- 
iger ^ is, I believe, in error, in stating that beriberi did not exist 
among the natives prior to 1SS2, altjiongli it was probably less common 
tlian it is now. During and since the year- 187T the imports of rice 
have greatly exceeded tlie exports. From our pi’esent knowledge of 
the etiologic relation of polished rice to beriberi, it is safe to say that 
tlie disease was not absent during tliese and during previous yonrs when 
the imports were not inconsiderable. 

Table I ,—'Importfs and exports of rice into Manila) in Jdlos. 


Year, 

Imported. 

Exported. 

Year. 

Imported. 

Exported. 

LS51-1S57. 

None. 

Not known. 

1.884.. 

.' 108,431,626 

1,609 

ISSS 


772,920 

1888. 

.: 42,440,640 

749 

. . 

748,48(1 

820,440 
6,313,428 
2,443, .800 

1SS6. 

_ 61,798,722 

18,585 

32 337 

1 ''fiO 

1.7.88,240 

1RR7 

' 79^987,973 

Ml. 

.' 16,218 

1S.8.S_ 

_' 82,448,441 

874 




1RRO 

R.%,J17,18R 

90.8 

rsr.4. 

.1 1,046,100 

20,39(1,300 

1890.— 

_‘ 71,166,714 

13,420 

i,yA.. 

..i 283,287 

21,680,046 

6,000,0.84 

1891.. 

.i 72,664.363 

None. 

1SH* 1_ 

4.7S.S 

1892. 

..: 62,709,137 

254 


i 4S0,.S04 

2,036,696 
: Not known.; 

is£ia 

! 41 nnO|89R 

62,492 



■ 1S94. 

.i 44,870,688 

1,513,6.58 ! 

LsiTS.. 

.7,811,002 

13,278 ^ 

; lS9r)-189T«_ 

.' Not known. 

'Notknown, j 

; 1S74. 

.' 10.Sll,nS9 

1 101,371,178 i 

; 1898-991'. 

.' .8.8,817,073 i 

None, ^' 

i 187S. 

_i 2,tH0,K47 

i 1,824,885' 

: 1899-1900. 

.: 110,141,837 i 

None. 1 

18Tt!.. 

28(4, .8:40 

3.871,931 
i 86,800 

! 19i«l-19ft1. 

’ 17R,«tK',,867 

None 1 

1877,. 

.1 23,00>,046 

' 1901-2-. 

_i 216,812,362 

None.^ j 

' 1ST8_ 

.j 23,670,099 

' 268,288 ; 

. 1902-3_ 

_: 307,835,856 

None, j 

1879,,. 

_ 58,818,168 

j 89,848 i 

1 1903-i_ 

_ 330,818,006 

i None. 

1 i8sn 

.8.8.8, fi47 

1 366,241 j 

; 203,977 j 

i 840 1 

' 19n4-.8 

1 2,86 087, 430 

' None. 

1 ISSl — 

' .y.8.8s,ai7 

i 190.8.6 

' 138,341,469 

i None. 

18S2... 

Rj 971,808 

! 1906-7 

1 112,985,638 

i None. 

1S83_ 

1 .84,414 fiKR 

1 80,361 1 

1907-8 . 

_! 162,535,826 

None. 






« Xo Spanish records could be found at the custom-bouse later than ISOr. 

Tbe American records begin -with August 20, 190S, and show the amounts in the 
fiscal years ending June SO, 


^Read at the first biennial meeting of the Far Eastern Association of Tropical 
Meclicine, in Manila, March 11, 1910. 

“Captain, Medical Corps, United States Army, Member of the United States’ 
Army Board for the Study of Tropical Diseases as They Exist in the Philippine 
Islands. ' - ' , 

n. Acd. 7wd,'{1S90)-, 30,,438. 

^ De-uisches Arek. /. mn, Med. (1884 K 34, 419.; ' . 
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Ik'i’ihGTL lias ])eeii endaniic miioiig tlu-; iiativo ])(>j)iilalioii sinci' tin; 
:ia'ii]mtion of the Pliilippiircs by the Ainorioini foroos in IRbS, and S(‘ViM-al 
eases liave betai reported ainoii^^’ the whites. Alth<ni_i;ii I havi' t'Naniiiied 
sevei'al white soldiers and civilians, said lo have biM'ilao'i, 1 eati not 
sav that I have ever seen a ^iteiiuine case in this (dass, and am ol the 
opinion that the disease is extremely rare among them. In the Tropics 
it is easy to confuse multiple neuritis from other caus(‘s wiih irno 
beriberi. 

The relationship of rice to beriberi is so well estalilished that a con¬ 
sideration of one must include the otlier; therefore, a brief outline of 
the rice-eating habits of the inhabitants of the Islands is hero given. 
Xearly all the tribes of the Philippines are of the Malay i*ai‘e, and 
though not all are of the same religious belief, tbeir modes of prepaidng 
rice for eating are practically identical. None, jus far as I can aseiM'taiii, 
use parboiled rice. There are a considerable iiiiiiiber of (Ihinese and a 
few East Indians all of whom use polished ricn, either native or inpiortcd. 
The latter prefer an Indian polished rice., wliiclp they iinpoi’t in small 
amounts for tlieir own consumption. 

The inhabitants of the interior use irrigated rice, when ])racticable, 
and mountain or upland rice when water is not aecessihle. Those in 
the lower lands., for the greater part, consume irrigated native ric-e. 
The inhabitants of the coastal plains use the latter, or importtvl rice 
brought, principally, from the British and Frencli East Indies and 
from Siam. 

For twenty-one years preceding, and vsinee the American occupation,, 
there has not been enough native rice produced to supply the ])opulati():n. 
Before IS?*! this was not so; then the rice exported exceeded that im¬ 
ported. The various sources and amounts of ric(; im])orted since the 
American occupation are given in the following table, compiled from 
the records of the Bureau of Chistoins. 

Table II .—Sources of imported rice—fiscal years ending June BO—weights in 

kilos. 
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The rice used in the Philippines; as regards preparation; is of three 
kinds: That grown at home and pounded out bj hand in large wooden 
mortars; that grown at home and submitted to milling of Yarying degrees 
of thoroughness; and the imported rice, all of whicli lias been milled and 
polished abroad. 

The first variety, liome grown and hand produced, is used in the rural 
districts and by about one-ha-lf of the natives in the coast towns. The second 
and third varieties, polished native and imported rice, are used principally in 
the coast towns and their immediate vicinity. There are regions where little 
or no rice is consumed, as in tlie Batan Islands, just north of Luzon, yieat and 
vegetables constitute the diet of the inljabitants of these islands; they have no 
beriberi. In the town of Aparri, 120 miles south of the Batan group, imported 
polislied rice is found for sale in the fiendfui and beriberi exists among the natives. 
On the contrary, in the coast towns of Casiguran and Baler, wliich are around the 
northeastern comer of Luzon from Aparri, no imported rice was obsei’ved in 
the tiendas and no beriberi among the people. 

In general, beriberi is found in the coast towns and along the lines of com¬ 
munication, and in the same places polished rice is extensively eaten. At Taytay, 
in Rizal Province, a small town of 6,000 inhabitants about 1 5 miles from Manila, 
beriberi is remarkably infrequent, although the town is on the railroad. As 
a matter of fact, however, polished rice seems to be used there little, if any. 
Samples of rice gathered at random in the tiendas of Taytay were all of the 
home-grown varieties and incompletely^ milled. 

Our obseryatioufi seem to prove that beriberi in the Philippines is 
found only- where polished rice, either imported or home grown; is used; 
principally along the coasts or rivers. doubt the new railway system 
will open up increased areas where polished rice ^vill be consumed and 
the distribution of beriberi in the Philippine Islands may be elianged 
in the next few years. 

This etiologic relation of polished rice to beriberi agrees with the 
findings of other workers. If polished rice is a factor in the causation 
of beriberi; and tliis seems to us to be proved, it must be because it either 
conveys into the body some extraneous poisonous substance, or else is 
deficient in, or, at least, fails to give to the body enough of sonic needed 
element or elements. The work done in .the Philippines by Major 
Butcher and others, and our own observations, have failed to give any' 
support to the first idea, consequently our researches have been directed 
to an investigation of the privation tlieory. 

It is not sufficient to make deductions from analyses of the various 
rices, polished and parboiled, or to draw conclusions from experiments 
in which such rices are fed to loWer animals, although such experiments 
may be suggestive and point out a profitable line of research in the 
human. The ingestion by the human of other articles of diet, rich in 
a certain element; may entirely compensate for the lack of such element 
in the rice eaten, so unless the entire diet of a liody of men for a period 
equal,' at the - so-called ^"^perfod'.of incubation” ' is' known, ,no 
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ivliable eoiidiision? can ])e drawn. From tlie analysis ol.‘ one pfedoniinal- 
ing article of food we inight conclude that tlie Irisli ])e<isant has this or 
tliat disease hoeaiisc the potatoes^ wliidi constituio a large paid: of Ids 
diet contain a very small percejitagn' of })lH)si>liorns. If wt^ exaiuitn' his 
entire ration wo find that this element is amply sii]>]>litM! by milk and 
eggs, wliic'h are easily and cliea]>ly obtained. Eykmaii and Sakaki 
have shown that fowls fed on ])oIisiied rice develo]> polyneuritis in live 
to ten weeks, but liorses develop a condition akin to beriberi winm led 
on imlinsked grain, the food which prevents tlu‘ condition in the case of 
the fowls. \Xe have no meams of knowing that these diseases in animals 
arc caused by the same conditions that indiiee human beriberi. iVlonkeys. 
in our laboratory, fed on boiled, ]>olished rice and watm' alone, showed no 
bad effects for fourteen weeks and actually gained in wtdgbt. 

To determine in what respect the diets containing a considiirablc pro¬ 
portion of poli.shed rice are at fanltj the United States Army Board for 
the Study of Tropical Diseases as They Exist in the Philippiiics, of: which 
I am a meiiiher, lias^ during the past year, studied tlie situation as it 
exists in the native troops (Philippine Scouts), fl’o obtain reliable and 
accurate data from tlie civilian natives is impossible: only in a military 
organization, prison, school, or other similar body is it possible to cxerclao 
a control sufficient to make the findings of any vain(3. (k)nseqiionfly, 
our observations on the civilian population are .of a genera! nature only 
and made from material incidentally gathered while w'orking on beriberi 
among the Scouts. 

The Scouts were organized in 1901. The aimuai reports of the Surgeon* 
General of the United Slates Army first mention berilxjri ns occurring ainong 
individuals of this body of troops in 1002. 


Beriheri in the Philippine BeouU. 


Year. 

amissions 
per 1,000. 

Dentbs 
per 1,000, 

1 Year. 

Admissions 
per 1,000. 

Dwiths. 
per 1,000 

1»2... 

7.75 

0.38 

; mOR 



laol,...' 

1 ' 9,42 i 

.37 

i 1907. 

24.58 

1.28 

j ll»4... 

74,62 

1.52 

! 1908 

I 121,53 

! 

1 

'l,35 

I 

' X»K—___ 

! ' ' 35,93 : 

1.21 



In, 1000 the admissions of scouts to sick report, because of beriberi, were 
'Only exceeded in number by two .other causes, malaria and miscellaneous digestive 
troubles. 

It wa.s exident, after a study of, the data obtained from the records of 
these companies, that th^ amounts of proteid, fat and carbohydrate aetu- 
’ consumed we sdffieishi' '• ■, /, • ^ 

(««), 350 , 


'fevtlkf; 
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The Filipino ration (issued to the Scouts) is as follo^vs : 

Component iirticles 


Beef, fresh 


Flonr_ 

Baking powder (in lieldi _ 

Riee___ 

Potatoes__ 

Coffee, roasted and ground 

Sugar_ 

Vinegar_ 

Salt.... 

Pepper..__ 


A considerable latitude is allou'ed in the amounts coiisunied. For 
example: If the companv does not care to use a certain article of food 
on the ration list, it need not draw it from the conimissaiT, but u'ill in 
its place receive a commuted value, in cash, at the end of the month, 
with which to purchase other articles from outside sources. Also, the 
company may liave a substantial ‘‘company fiincT' derived from its share 
of the profits of the ])ost exchan.are and post luikerv with whicli to buy 
desired articles of food to enrich the mess. When the company is 
stationed in an inaccessible place, away from markets., it must necessarily 
live almost entirely from the commissary; but wdien cpiartered near good 
markets it may be able to buy fresh vegetables and other things cheaply 
and draw little from the commissary. In these ways the ration actually 
eaten by the men may differ considerably from that laid down by the 
Army Eegulations. 

To deteniiine exactly what the dietaries were, the company and sn!>~ 
sisteuee department records were consulted and the actual articles and 
amounts ascertained. In no case were the amonnt.s of proteid, fat and 
carbohydrate found deficient. The Filipino ration, as listed, contains 
approximately the following: Proteid., 122 grams; fat, 45 grains; carbo¬ 
hydrates, 685 grams. The proteid and fat are ample, and the amount of 
carbohydrates is more than enough for a Filipino wdio weighs aliont four- 
fifths as much as the average American. 

In recent years the role played by the inorganic salts in the human 
economy has been given a great deal of study. In the last decade much 
wmrk has been done by physiologists on the'action of salts on the healthy 
organism^ but the relation of the different salts to, known pathologic 
''conditibnshas only partially been worked'out. 

'/The'i>jincipai salts .introduced with the food, are combinations, of 


Onanti- , 
ties. 


Oiincrs. 

12 


0. B2 
20 


Substitutive sirticle.s. 


Ouniiti- 

ties. 


! OmiL'fti. 

Baeon_ I 8 

Canned meat_ i S 

Fish, eaiiued_j 12 

Fish, fresl)...' 12 

Hard bread_ | H 

Union.s_, 8 


» 0 . 08 i 
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chloride arc round in the garrison ration, tlnn'c are only l.d in (hat 
of tlie Fili})ino troops, a remarkable dilt'erence. An aviMngv of l.fidrt 
grams vas found in our third or beribtiri-IVee group. 

All ini])orlant inlhunu'e of the. poiassiuui salts lias iK^mi noted by 
Bunge.‘df a potassium salt bo in solution logntber with sodiinn 
eliluiide, the two partially react on (‘aeh other, with forinaiion of poins- 
siuni eldoricle. ]f now potassium carhonaie, for example, he (‘atmn I he 
same reaction occurs in the body: l\.CO.,+'BMaXd^'‘3K(b.~-|"Nad 
The kidney has the power of removing soluble substaiuns whidi do not 
belong to the blood, or are present in it to exeess, and eonseipienlly the 
two salts formed as above are exereted. lienee, potassium lairbonale has 
caused a direct loss of sodium and chlorine. For this rcavson, if potaloos 
and vegetables ricli in potassium salts are eaten, sodium ddorido must 
be added to the food to compensate for tlie loss. N'atives living on ih-e 
do not need salt, for here the potassium content is low. 'Tribes living 
solely on meat or fish do not use salt, hut care is taken that the animals 
slaughtered for food shall not lose tlie blood rich in sodinni salts, and 
strips of meat dipped in blood are, by some races, considei'cd a delicacy.’' 
If this be true,, an excess of sodium salts will cause a, loss of poiassiiim 
in the same manner. 

Jaques Loeb^® has shown the necessity for a balance between the Na, Ca, and 
K ions, and that the Ca and Iv ions counteract the effects of tlic Na ions in Bie 
blood. When marine animals w^ere placed in ,a pure solution of sodium cliloride 
of the same concentration as sea water, their muscular contractility was lost. 
Small amounts of Ca and K ions antagonized the poisonous effects of the Na ions. 


Herter gives the daily amount of sodium chloride necessary for a iiiaii 
as about 8 grams, which would be about ti.r) graims for a Filipino. 
The average daily amount of table salt eoBsumed by each man in tho 
organizations we investigated was 10 grams. This amount, ordinarily 
not harmful, since most people consume quantities far in excess of tlui 
physiological requirements, might be too much for diets as low in K ions 
as are those of the Scouts. 

The amounts of calcium ingestc^d were greatly in excesB of: their 
physiological needs. 

The necessity of a proper balance in food salts is sliown by the relation 
of varying amounts of sodium chloride to the cedema of nephritis, and 
of c^eium chloride to epilepsy and, rickets. 

A deficiency in the amounts, of potassium and phosphorus, or a 
disprhportioh between these elements and sodium, calcium and mag¬ 
nesium, ntight well account for the production of beriberi., As in the 
ease of rickets and scurvy, foeqause of the intricacy pf, the problems 
involved, and the large part played by the selective powers of the body 

$. ed, A1S94), lOS-llb. ','' ' 
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tissues, ve may never be able to express in terms ol elieiuical equations 
tlie pathologic processes oL* this disease, but I believe we do laiotv 
enough of its etiology to prevent its occuiTence. 

By a proper diet we hope to eradicate it from tlie native troops. 
course, predisposing causes, such as bad ventilation, overexertioii, ex¬ 
posure, etc., must receive their share of attention. As a i’esiilt of our 
studies, certain changes are to be instituted in tlie Pilipino ration. Tlie 
rice is to be reduced to IG ounces and native Am, 2 rice substituted 
for the polished Siam grain notv supplied. One and six-tenths ounces 
of beans are to be added. It is hoped, that by these changes heriberi will 
disappear from the Scouts. 




DISCUSSIONS ON THE PAPERS BY DOCTORS DE HAAN, 
FRASER, HiGHET, ARON, SHiBAYAMA, AND KILBOURNE. 

Ih\ Gilbert E. Broohc, port health officer, delegate from the Straits 
Setilemenis, Singapore. —I assure eveiy one that I am very glad to have 
heard this series of papers, which shows Jiow much careful w'ork has been 
performed on this subject. That the removal of the outer covering of the 
rice grain is one of the causes of beriberi seenis^ from wliat we have heard, 
to be ])robable, the phosphorus content being reduced. However, I must 
say that it appears to me that we must be careful not to Jump too hastily at 
conclusions. Before we can accept such a conclusion as this we sliould 
inquire into many other factors, for one, concerning the occurrence of beri¬ 
beri in countries in which the principal diet is not rice, and another, its 
nonappearance in countries where rice does form the principal food. 
Another question is concerning the phosphoims content of other foods, 
which counterbalances the lack of pliosphorns in white rice. The natives 
of this part of the world use hsh wherever it is obtainable and fish 
contains phosphorus. Doctor Kilbourne, in his papei*, states that beriberi 
was present in the Fliilippine Islands in 1882, but it seems unreasonable 
to assume that the natives at that time were already eating polished rice. 
They probably bad the same diet as at present. Doctor Highct said 
that previous to 1890 white rice was quite expensive in Siam. I should 
like to ask him whether steam-milled rice had been exported from that 
country. 

I have looked over the records for thirty years, covering the admission 
of cases of beriberi into the hospitals of the Straits Settlements and 
these develop tlie fact that no cases of the disease, or at least very few. 
occurred before 1878. Beriberi began to appear about the year 1880 
and afterwards increased. We have had a considerable number of cases 
of beriberi annually from 1879 up to the present time. We began to 
use steam-milled rice in Singapore in 1890. Tliere was no beriberi in 
Singapore Jail from 1896 to 1897. The prisoners were given rice 
found in the market, which is the food of the native population, and 
the latter also had beriberi. ‘ 

1 had an opportunity of seeing the beginning of a case of beriberi 
taken from the quarantine station in Singapore. We liad a mimber of 
hospital attendants, Chinese, who lived in barracks. They were doing 
the work of nurses. In October, 1896, we lacked one man. We secured 
a peraon about 81 years of age. He lived with the other coolies. They 

1:^7 
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luul se).)at‘ute looms, but they all ate Iho same Inud. Until IiecHMubm- 
25 none ot tliese assistants wcaii. to Siiiifa])Oiv. Wo all<)\v('(l, vi'i'v liliJo 
visitiiii*\ but ])eriuitte<l tiioiii to .u'o ouee a iiiontb lor a [Kobod of iweidy- 
i'nur hoiii's. On Jteemnber *^5 this new man bad -it hours b‘a\'e mu! 
went to Sing'apore, but be ndnrned ib(‘ J'ollowing nioi'iiiiig. Un dmiuary 
5 tliis man ermipJained of shortness oT bnadb. 1 baind liiiii sulbubug 
from, ('onstriidion of tlie ebest: tiie following day bis logs dmadopod 
signs of weakness, on the seventh day bo was very weak and on 
tlie eighth day be could no longer sland. I iiufuired (‘oneeriiing him on 
March d in order to discover what he had eaten during iho iwmily-lour 
hours when ho-was in ISiJigapore. 1 found that, lie bad eaWm two naads. 
I visited the house where he had eaten and found no bviriberi there. 

1 bring tliis ease to yonr attention so as to turn the latter on the 
])Ossil)ie origin of beriberi in this instance. There would seem io have 
been a short incubation period. 

lJt\ J. ch Huan, dvrecior of the Gouermiietit Medical habomlurij at 
Weltevredcn, delegate from Her Majesty'll Government of ike Nether^ 
lands Indies. —Can Doctor Aron explain;, by his view of tlie cxtraidion 
of pliytin, why the curative effect of httjang idjo is lost when the la'ans 
are heated to 120° ? 

Dr. Aldo Gastellani, -professor of tropical medicine and htdarer on 
dermatology, Qeyton Medical College, Colombo, delegate from the Govern- 
ment of Ceylon. —It was with great pleasure tliat I listened to tlioso 
papers and to their discussion. I luive always been stroagiy of tlie opinion 
that this matter should for the greater part be left to those who have 
especially wmrked with it; I have a certain amount of clinical experience 
with the disease; but have never undertaken any expe;rimental work on it. 
The investigations of Doctors Drasor, Aron, and Kilbouime are, to .my 
mind, the most convincing of all that 1 am aware of. In fact, I think 
that the supporters of the old llieory of beriberi are in a very poor position ; 
but I do not believe that the rice theory alone holds. I certainly agree 
witli Doctor Aron that an iimiificieutly nutritrions diet may produce 
general debility, but may it not be that wliit'.e rice and tlie general dethlity 
caused by its excessive consumption may render the individual more 
liable to be infected by the specific parasite causing beriberi? It seems 
to me that the rice theory does not explain the occurrence of the disease 
in some tropical eonntries and its absence in others. In Deylon there arc 
half a million Indian coolies who eat the same rice as those in India. 
In fact, the rice for our coolies is for the greater part imported from 
India; still, not a single case of beriberi has occurred in Ceylon. 

In conclusion, I would ask to. be allowed to express my admiration of 
the jp'eat work o.! Doctors Aron,, ■J'raser, and Kilbourne. 

, ' Dr. Hans^ , mociate^ professor of phymlogy, ■ FMUppim Meiicd 
Bckodl~Dho^ reT'fj'tQ I)oetpr'’^e,,'Saap'®s question, I will'state that, in my 
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opinion, it is probal)le that if by a pnxvss oL' steiblizalioii the soluble* plior- 
]>horus compoiiiids anil piiylin froin boans (snch as a/o/ypo) or fiofi! lit-o 
are extracted, this fact would C‘Xj>!aiii tlie deleterious aetion (»f. say, steril¬ 
ized beans, etc. I did not venture to toneli upon this subjeet in iny 
paper because I did not have sufficient experimental data, hut this 
expianatioii is very (dear to anyone who has u'orked with the questioii. 
All important point in regard to the process oi‘ sterilization would lie 
to discover if, by this means, any extracts are produced which are 
separated from the lieans and lost, A recent paper from the Physiolog¬ 
ical-Chemical Institute in Strasshuig* demonstrates that bread, when 
extracted, can not sustain mice in normal health, but if tlie extracts,are 
added to the extracted bread, or unoxti'aeted bread is fed to the aniinafs, 
they remain in good health. 

In reply to Doctor Castellanhs {|uestioii, I would say tliai it can not 
be denied that the deleterious action of white rice could be explained 
by the sn]jpositioii tliat a diet of this variety might favor the develop¬ 
ment of certain infective organisms. I can not agree as to the validity 
of calculations such as those made by Doctor Ivilbourne. In the first 
place, even under military discipline, it is not possible to control the 
amoimt which eacli individual actually takes when the amount given 
tOj sajj 100 men only is knoum. I have observed that stricter rules are 
in force in Bilihid Prison than in the United States Army., and tliat 
even the prisoners exchange certain portions of tlieir food; thus one 
man will trade meat for rice; or milk for cigarettes, and so on. I 
observed the same thing in Culion, when on a trip with Doctor Heiser. 
2l(tngo and lice are issued in Culion, a certain nimiber of piouiids for 
a certain number of men, but one man might eat rice alone, because 
he did not like mongo; others would take mongo because they were 
afraid of an' attack of beriberi whieli at that time was prevalent in the 
colony. 

In the second place, errors would be made in calculating the com¬ 
position of foodstuffs according to tables or text-books. My own analyses 
demonstrate the great differences in the composition of two classes of the 
same food-stuffs, especially of rice. I do not know how anyone can deti^'- 
mine the phosphorus content from the appearance of the rice alone. It 
is for these reasons tliat I doubt the value of such calculations, fraught 
as they are with two such grave errors. 

Dr. Isaa^c 17. Brewer, ^ledlcal Reserve Gorps, United States Arnitj .— 
Major Euffner, United States Army, has asked me to present the 
statistics from Camp Comiell, which during the past .year lias been one 
of the largest stations for native trooj)s in the Islands, One hundred 
and eight cases occun-ed at that post from May to October, 1900. The 
disease was eliminated by increasing the amount of beef, bread, and 
beans given fin the rations, and byjiiniting the. rice to one meal daily, 
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wliicli was taken at night. The entire coinnuiud w^as examined every 
second Sunday and all su.s])icious cases were taken into the lios})ital so 
that the statistics are complete. Tlie (luality of the rice was not changed 
during this period. 

Doctor de Ilaan. —I wish to reply to Doetoi* Oastelhud's objection to 
the view that the etiology of beriberi is due to the rice consuined, by the 
statement which I mentioned in ray paper, namely, that neitluo’ in tfie 
Idood nor the organs of men suffering from Polynntrihs epuinmea nor in 
tlie organs of those who ha,ve died of this disease nor in the blood or orgaais 
‘of fowls suffering from experimental polyneuritis have antibodies or 
antigen been found. It ivS therefore improbahle that an infection ly 
microbes is the cause of beriberi, since we know tliat in all such infections 
antigen or antibodies are produced as a result of reaction by the iidVcied 
organisms. 

D?'. Goromhib Sliibayanni, Institute for Infrciioio^ Disva^r.^, Tohjo, 
delcgaie from IHs Impenal Japanese Majesty’s Goreninjent. —It has been 
known for ten years that fowls, excluswely fed on polished ric-e, may 
contract polyneuritis, whereas the birds given the unpolished grain nmiain 
free from the disease. On the other liand, nnpolisbed rice can prodmH^ 
polyneuritis when it has been heated to 120°. dduwe is tio chemical 
difference, especially in regard to the content of phosphorus, between 
heated and nonheated rice. 

Furtheimore, the occurrence of epidemics of beriberi, in fishing villag(;s 
has taught ns that the inhabitants of the latter eat large quantities of 
fresh lisii, and tliis diet contains, relatively, a large amount of phosphorus. 
ITe have treated many eases of beriberi with pbytin, but we could, not 
observe any very favorable results. 

I would also, in this place, wish especially to empbasisie the fact that ilie 
polyneuritis of fowls is not identical with beriberi, and that ibe experi¬ 
mental results obtained with these birds can not directly In* interi)rtilod 
in the same sense with human beings. So, for example, polyneuritis 
accom])aiiies general cachexia and inanition in fowls, whereas berilieri, 
especially the acute, pernicious form, generally attacks well-nourished, 
itfuscular men. 

J)r. Il'enrtj Fraser, director of the Institute for Medical Research, 
Kmla Lumpur, Federated Malay States, .delegate from the. Gooerument: 
of the Federated Malay 8tates,~^^^it\i reference to the observations of 
Major Kilbourne on the nutritive value of the diets issued to the people 
under his care, I do not think that we can estimate these .from the com¬ 
position of the various foodstuffs recorded in text-books because, in our 
experience, these records show considerable differences from the results 
' of analyses cartiecremt by us.' ' 

There are numerousspecies:nnd ymeties of rice; these "differ in com¬ 
position. Beef in the Tropics is pooler in fat and pork is richer in 
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fat tiian the eorrespoiiding artic-les as generally met \v4lli in JmH'ope. 
If; theii; we are.to derive any information from the composition of the 
diets ill respect to proteins, fats, carbohydrates and salts, actual analyses 
of the foodstuffs as issued must be made. 

In our work at Durien Tipus we analyzed all the foodstnlfs issued, 
and on comparing the diet issued to the party on parboiled rice with 
that issued to the party on white rice, no really important differences 
were observed, and both diets, considered in this way. should have 
sufficed for the physiological requirements of the individual. 

We believe in our w'ork at Durien Tipus that we excluded the opem- 
tion of every other factor save rice in the production of beriberi. 

Comparison of the composition of parboiled and white I'ices showed 
differences in respect to fat and ash, but the diffeitmce in amount of 
fats could not account for the results if we consider these bodies merely 
as the esters of fatty acids. The difference in amount of ash we have 
shown to depend mainly on the phosphorus compotiinD. Further in¬ 
vestigation is necessary to explain the significance of this. 

I believe that the method of estimating diets from the amount of 
proteins, fats, carbohydrates and ash contained in them will require 
reconsideration and in ail probability readjustment. 

In the light of recent research this method has shown itself to be 
crude and incapable of showing differences which may be of vital impor¬ 
tance to the physiological requirements of the individual. Doctor Aron’s 
researches are of the greatest importance and.shed a large amount of 
light on this difficult problem, but I doubt if the difference in respect of 
phytin will explain the results. 

In the case of the parboiled and white rices used by us and both derived 
from the same kind of paddy, we ]}ave estimated the phosphorus pen- 
t'oxide in the washed and dried rices, because the rices are washed pre¬ 
vious to cooking. 

Xow if we consider all the phosphorus estimated in this way to be 
combined as phytin and that a man receives one and a third pounds 
of rice daily, we find that the men on wiiite rice would receive about 
1.5 grams of phytin daily and those on parboiled rice about 3 grams of 
this substance. 

The matter is, however, one of scientific interest and at present of no 
practical importance to those engaged in the prevention of beriberi. 

Our researches have conclusively shown that beriberi can be prevented 
by the use of unpolished rice and as surely produced by the use of 
highly polished rice. 

We have furnished you with three methods hy which it is possible to 
detennine the liability or otherwise of a given rice to produce beriberi, 

1. 'Chemical y ' , ^ . 

, ,2. Histological, _ ; 
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,Bv I'ooding oxj)eriment!i on Jowls. 

Of i-oiirse, if tho dietary of those peoples among whom luniiieii i:- 
oeeurring bo improved, the use of highly po!ishe<l ric-c might he ('Oiiiiiim'd 
and ]io iHifovvard ell'cei o(r.iir, hut so long us these piioph's ('otiliiiiie h* 
partake of a diet in wliieh rice eonstilutes the stapl(‘, otir t'Hotis mtisi 
he dirceted to maintaining the rieo at a stamlaa'd snnideiii lor I heir 
physiologieal reqairements. 

I wish to cmaand liei'o one inisa])preheiision. II. is not the removal ot 
tlio jiericarp which makes the rice harmrul, hnt ol tlu' layers suhjaeeni lo 
the pei’iearp (snbporiearpal layers); the cells composing those hiyei's dillm’ 
in respect of llicir constituents from the cells composing i,!.u‘ cmdral [lart 
of the endosperm. 

/h‘. 11. Ciunpbcil lliyliet. principal medical officer local (jorcnriiiciil. 

Bangkoh, chdcgale from Jim Imperial Majexiy,^ irovernoaeni. Sium. . 

In discussing epidemics ol: berihori in mines, the theory that. ars(mi<‘al 
poisoning may he the cause of the particular polyneuritis olismaa.'d must 
not be forgotten. I can give no imformation with ia‘S|)(!(.!t to how lorrg 
white Siam rice had been imported into Singapore. As laggards the one 
ease of beriberi wdiicli arose ajnongst s(wen meml)ei’s ol! l)(xd.or th'ooke's 
quarantine stafT. it shonld always be borne in mind that one swallow (loi's 
not make a summer, and that this one ease provc<l mddiing. llowitver, 
allowing that this case was really beriberi and that the symptonis 
appeared to develop after nearly three months' ixisidetice on the qiiaran- 
tine island,, this was not remarkable. If we w('re to speak ol! siieh a. 
thing as an incubation period, I could not tlx any delinite time for smh a 
period, ft may vary from a few days to months or even to n. yimr or 
more. Why may Doctor Brookes's case not liave been a i’i‘}a])se? Men 
with extended experience in beriberi know that before starting upon 
feeding expejuments the investigator must b(' careful in tlu! (‘xaminaiion 
of the ]K‘rsons about to undergo treatiiKUit. in ordiu* to eliminnti* rthi 
or incipient cases of the divsease. My own e.xperio'nce is tliat hcidheid 
once contracted is most difficult to eradicate entirely, and tluit months or 
even years afterwards some sudden strain upon tlie luailih miglrt bring 
about a condition in every way like acute beriberi. A case of a Siamese 
police sergeant may be cited, who, after a prolonged ;residen(!e in hosputab 
suffering from beriberi, returned to duty and did good work .for eightcKm 
months. Having had a dispute with one of his siibordinatcB, ho was 
put into a police cell to await trial. In thirty-six hours he became bo ill 
that he was transferred to hospital, where lie died in a few hours,, with all 
the symptoms of acute, wet beriberi. On post-mortem examination,, it 
was quite evident that the leSonsrof the heart were the result o.f prolonged 
illness. He had the largest ^"bullock’s heart'' T ever ■ saw.!, His! previous 
'history was not 'known, hnt the ooxLClnMoii might oaBily'have Itnen'reached 
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that this wa? a ca?e of acute, wa*t iRU’iltcri wheroa' it was sinij'dy a relapse 
ill a very chronic case. 

T)r, TL J/. Neeh, mnrlirol ofjirer of ilio rjuss. ili'hojoio from Ifrr 
Mojprfifr Governmeni of ilte SetliorJunds lodicr, — [ wish to ask 
Doctor Sliibayaina if, in liis investiynitions of the eases ohservcd in tlie 
Island of Banca,. in tlie mines, where fresh rice was given, lie made sure 
that there were not previous cases or relapses. It is true tliat patient- 
rvho have had beriberi and recovered therefrom, so as a|)parently tc* lie in 
a healtliy condition, a long time afterwards if rsiuldeidy placed in Irad. 
snn'oiindings, for instance, violent change of climate or excessive hard 
lahor, Avill not infreyiiently sitifer a rela]ise. If, mnv, patients are given 
fresh, unpolished rice, it might appear, if tliey contract beriberi, as if 
this food were the cause, whereas tliere may he notliing but a relapse 
pinducecl by otlier conditions and not by the rice. 

In j'egard to the question of berilieri on sailing ships,, I wisli to stare 
that about a year ago Professor ISTocht studied two cases where men 
had died from this canse. Doctor Bodenwaldt examined pathologic- 
anatomic preparations of tlie spinal cord and peripheral nerves and found 
the clianges to be quite the same as those which occur in exotic berilieri, 
so that Professor hTocht has come to the opinion that both vaileties of 
beriberi are identical. 

Kald’c (beriberi) lias been termed Foljinmirifi^ vpidriHint dui'ing this 
discussion, Imt investigations in Japan liave demonstrated, to a certain 
extent, that the alterations in the nerves are mainly secondary degenera¬ 
tions, tlie principal change being in the vascular system. For tliat 
reason the symptom complex differentiating hMe (beriberi) and in¬ 
toxication polyneuritis is easy to determine. I do not wish to confuse 
beriberi with the polyneuritis of intoxication. 

Dr. E. D. Kiltournr, vaplab}, medical corji'i Fnlted Ghifes Ar)iuj. mem- 
hcr of the Uniied Siaier Armp Board for ihc Studfi of Tropical Dmasea as 
they exist in flic Philippine hlniuh. —In reply to Doctors Aron and 
Fi’aser I will state tliat the amountsof idiospiiorus and ].>otassium shown in 
the ta])le were average amounts taken from a large iiumher of men over a 
])eriod of several months. Altliougli the figures may not lie absolutely 
correct, they are of value in showing the relative amounts of phosphorus 
and potassium in the three groups, and show a greater recliietiom in 
potassium llian phosphonis in the affected groups. The phosphorus and 
potassium contents of yarious foods used to compute the tables were 
themselves average figures taken from a number of different analyses, so 
the amounts given in the table are considered to be fairly correct. I 
fully appreciate the criticism, which Doctor Aron makes of my calcu¬ 
lations, but analyses of identical rice made in different laboratories show 
at least m great variations'in composition as he states occur; between 
diffe'rent kinds of liee* ■' 
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J)r. Francis Clarh, medical officer of liealih, dvlcijatc from I he Gov- 
crnmciit of Ilongl’oiig. —In order to streiigiheo the liaods of niedieaf 
f)tficerB concerned in ]nil)lic liealili n dm ini strati on or in tlie medical 
supervision of native laborers, and aflor (‘onsLiUalion witli some of tlinse 
aiteiiding this congress, 1 desire, afhM' tlie discussion, is (dosed, lo move 
a resolution in regard to the forniation of a. ('oiiunittcH' on beriberi. 

The woi'ding is inunaterinl so long as you are jirepared to confirm 
tfie principal involved, namely, that this disease is oecasioiu'd by Llu3 
consumption of vdiite or highly polished idee as the staple article of diet. 
The adoption of wSiich a resolution will 34cld a practical issm.' to tlie 
discussion and Avill enable us to take early steps to protect the nativcjs 
under our cai-e from a disease whicdi is responsible for much sulforing 
and many deaths.^ 

^The following resolution was (inally passed by tlie assoeiatioii (Kd.) : 

^‘Resoiuedy That in the opinion of this Association .sulficient evidence has now 
been produced in support of the view that beriberi is associated with iJie contiimouH 
consuniptiou of white (polished)’ rice as the staple artiede of diet, and the As- 
so’ciutiou according'fv de.sires to bring this matter lo the noiicc^ of IIk^ various 
Governments concerned.” 
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Eetinitis Pigmentosa. With an Analysis of Seventeen Cases in Deaf-Mutes.—By 

William T. Shoemaker, iSI. D. Laboratory Examinations of the Blood and 

Urine, by John M. Swan, M. D. Cloth. * Pp. IV+106. Price $*2. 1st ed. 

Philadelphia: J. B. Lippincott Company. 

This little hook on retinitis pigmentosa gives an exceedingly satis¬ 
factory discussion of the subject. The dewScription of the pathology^ 
S}mptoins and fundus clianges are concise and yet complete. The plates 
are beautiful and anyone able to view the fundus shoulcl, wdth their 
aid, have no trouble in making a diagnosis oven in a first case. 

The author's statement that the disease is partieolaiiy prevalent in 
the Orient should interest practitioners in this region and induce them 
to investigate closely any complaint of night-lfiindness by patients. This 
symptom with contraction of the visual fields and the retinal pigmen¬ 
tation make the disease ‘^one of the most easily recognized in the domain 
of ophthalmology.-’’ 

Doctor Shoemaker’s eonclnsions may be briefly summarized as foilo^vs: 

1. That the disease is a degeneration, not an infiainmationj of the 
entire iieiirovascular tract of the peripheral end-organ of vision. 

2. That the retinal changes are secondary to changes in the choroid. 

3. That the disease is congenital in all eases, however long the symp¬ 
toms may be delayea, and that it may be considered as a stigma of 
degeneracy. 

4. Idiat heredity is a potent etiologic factor; parental consanguinity 
is of importance only in connection w'itli heredity and environment; 
matemai impressions can not be excluded as a possible cause; and 
syphilis as a cause of true retinitis pigmentosa is not established, 

5* That the distribution is of more importance than the mere presence 
of retinal pigment in making the diagnosis. 

C. That the disease is always bilateral. . 

:B. P. Q’C. 
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NOTICE. 


Beginning witli the January, 1910, issue the old-established Medical 
Eeview of Eevicws will be edited by Dr. William J. Eobinson, editor and 
foiinder of the famous Critic and Guide, Therapeutic Medicine, and 
Tile American Journal of Urology. 

The editorial offices of the Medical Eeyiew of Ee^iews hare been 
removed to 1*3 Mt, Morris Park W., Uew York City. 

The scope of tbe journal will be enlarged and every department will 
be strengthened, 'Ehe subscription price remains the same, namely, 
$3 per annum. 
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STUDIES ON INFANT MORTALITY.' 


Bt Allan J. JIcLaughlix = and Yeknon L. Andeem’S.® 


The death rate among Tilipinos in Manila^ as shown beloW; is excessive 
compared with that of other nationalities; after making due allowance for 
the higher birth rate, greater proportion of children; and other factors. 

Table I. —Death rate in Manila hy nationalities, per thousand, during the year 

1009. 


Spaniards 

12.05 

Americans 

13.27 

Other Occidentals 

14.32 

Chinese 

16.64 

Filipinos 

47,65 


This enormous death rate is due to the high mortality of children. Of 
9;307 deaths among the Filipino population; 6,041, or 64.9 per cent, 
were of children under 5 years of age, and 4,54,8, or 48.8 per cent, were 
of infants under 1 year of age. 

Table II .—Mate of infant mortality to total number of deaths. 


Total number of denths, all ages 9,307 

Total number of deaths under 5 years 6,041 

TotaT number of deaths tinder I year . 4,542 

Kate of deaths under 1 year, to total number, per 
cent 48.8 


^ Read at the First Biennial Meeting of the Far Eastern AssoeiatioA bl Tropieal 
Medicine^ March 9, 1910. 

* Passed Assistant Surgeon, United States Public Health and Marine-Hospital 
Servicej Assistant Director of Health for the Philippine Islands; and aasistant 
professor of Hygiene, Philippine Medical School. 

» Assistant, Biological Laboratory, Bureau of Science, hnd Assistant Professor of 
l»cteriology and pathology, Philippine Medical School. 

, ' ; 94S47 , , ' i'4& ' 
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Compare this infant mortalit}^ with that of other countries and llie 
result is striking. According to the United Slates census of the year 
1900, the deaths of children under 1 year constitute 18.28 per cent ot. 
the total mortality; in ]france;‘ from 1896 to 1900, the infant mortality 
constituted 20 per cent of the total, hut in IVlanila the deaths of infa.iits 
under 1 year aggregate 48.8 per cent of (lie total nnnibcu. 

Table III.— lUite of deaihs of children to (otaf number of deaths, in perecniayes. 

United States 18.2S 

France 20.00 

Manila 18.8 

In order to combat intelligently this appalling infant mortality, it is 
essential to determine accurately what diseases really constitute the 
greatest factors and these investigations were undertaken with that end 
in view. 

According to the statistics of the Bureau of Health, the main factors 
in child mortality for the fiscal year 1908-9, a fairly representative year, 
were the following: 

Table IVl —Factors in ihe morUvliiy of children in Manila. 



Number 

Nuralnu* 


of deaths, 

of deaths, 

Cause of death. 

children 

children 


under 1 

under 5 


year. 

years. 

Convulsions___ 

1,615 

1,615 

Congenital dohility,, , ,.- _ 

596 

596 

Beriberi ..... 

! 595 

629 

hrn-nohit.i.«! . 

569 

689 

Acute meningitis.. 

2h7 

510 

EntenUs..., „ ...,,. 

286 

745 

All Other causes.... 

594 

1,257 1 

Total..... 

4,542 i 

6,041 1 


It was ii(»cessary to verify these statistics, '“rhe figures for the total 
number of deaths were undoubtedly correct, ])iit the causes given in the 
death certificates were demonstrated frequently to be incorrect and 
indefinite. 

In a previous paper, one'^ of us presented some observations upon 
cholera in children during the period from August 1 to September 25, 
1909, and among the conclusions deduced from those observations were 
the following: 

1, Cholera in eliildren is often imtecognizecl and unreported as Sucli, the 
diagnosis being reported as acute or chronic enteritis, gastroenteritis, enterocolitis^ 

^ Med. et chir. infant (lOO'S), 7, 181. 

; IfMchaughliiL, , Some Observations'Upon" Cholera in Children, This Jeurmt^ 
.Bee.0m),^^4, 381 ", i - ■' , ■ ' ' ' ' ' 
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dysentery, acute or simple meningitis and probably also as infantile beriberi^ con¬ 
vulsions of children, and some other forms of disease. 

2. Cholera in children is often atypical, and in these cases diagnosis is ex¬ 
tremely difficult, if not impossible, without bacteriological examination of the 
intestinal contents. 

S. Cerebral manifestations in children suffering from cholera are very common 
and their severity is in inverse proportion to the age of the child. 

4. Acute meningitis is a very rare disease in Manila, in spite of statistics. 

5. The percentage of children attacked by cholera is higher than is shown by 
statistics. 

In our work we are able to confii'm the conclusions expressed above in 
regard to meningitis and cholera, and to present additional data bearing 
upon infantile beribeii, convulsions of children^ enteritis, bronchitis and 
broncho-pneumonia. The clinical liistory as gleaned from the family 
or attending physician is given in the tables. These histories are meager 
and are not always reliable, owing to the fact that the case is often seen 
late in the disease and to the difficulty of getting correct data from the 
family. However, it is unlikely that all the histories are unreliable, 
particularly as the unanimit}- is so marked. 

In all cases of meningitis, beriberi, convulsions and bronchitis the 
necropsy findings are given. In the cases of enteritis and dysentery, 
necropsies were not performed in every instance, and confirmation of the 
diagnosis of Asiatic cholera was secured by bacteriologic examination of 
the intestinal contents at the Bureau of Science. 

ACUTE lilENINGITIS. 

The following table shows the deaths from acute meningitis in Manila 
by months for the past nine years: 


Table V. —Acute me^imgitis in Matiila from 1901 to 1909^ inclusive. 


Month. 

1001 

1902 

1003 

1904 

1005 

1000 

1007 

1008 

1000 

January.. 

26 

,..i 

21 

17 

25 

28 

22 

23 

78 

33 

February__ 

24 

21 

14 

26 

16 

23 

23 

92 

»‘2 

March..— 

m 

28 

17 

24 

26 

SO 

22 

44 

34 

April.... 

21 

25 

14 

25 

34 

32 

28 

31 

27 

May.,.. 

20 

50 

80 

32 

24 

35 

37 

35 

24 

June__- 

22 

54 

IS 

47 

27 

40 

23 

45 

48 

July- --' 

15 

34 

i 17 ' 

1 

31 

95 ! 

27 

93 

31 

August---' 

27 

39 

36 

‘40 

34 

70 

34 ■ 

64 

40 

September_ 

1 33 

25 

43 

49 

58 

40 

53 i 

62 

27 

October-^- 

’ 28 

34 

41 

50 

32 

25 

58 

54 

4 

November_ 

25 

29 

33 

30 

24 

26 

: 48 

46 

2 


25 1 

32 

26 

36 

24 

80 

50 

45 

3 

1 Beccmber-— ____ 

1 Total___ 





ssxi 

392 

301 

435 

858 

468 

421 

689 

I 305 

i 


Average number of cases per year, 410; average number of cases per month, 34, 
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These statistics cover nine full years, and from them it will be noticed 
that the avei’age number of deaths from meningitis in Manila .was about 
410 per year, or 34 per month. The investigation by necropsy of child]‘en 
dead from alleged meningitis began the last week of September, 1009, 
The number of deaths from meningtis recorded for October dropped i.o 
4, for November to 2, and for December to 3. 

Table VI,-opposite page ICO, shows the cases of alleged acute menin¬ 
gitis which came to necropsy, together with the clinical’data and paibo- 
logic findings. 

The following is a summary: 

f^'iimmary of Table VL 


Acute meningitis 

2 

Pneumonia 

2 

Empyema 

1 

Beriberi 

10 

Cholera 

18 

Undetermined (not meningitis) 

3 

Enterocolitis 

1 

Total 

37 


ACUTE ENTERITIS AND OTHER DIARRHCEAS* 

Tabue VII, opposite page 160, gives an analysis of a number of cases 
of alleged enteric disease. 

We wish to emphasize the fact that diagnosis in these cases was difiicuit, 
or impossible from the clinical symptoms and that the examination of 
the intestinal contents should be compulsory in ail children acutely sick 
in Manila. In these instances the classical symptoms of cholera were 
either absent or overlooked, because of tlicir transient character. Some¬ 
times the choleraic signs present wore masked by intercurrent diseases 
and the predominance of cerebral manifestations. 

Summary of TaUe YU, 


Cholera 15 

Beriberi . 2 

Pneumonia ' 2 

Enterocolitis 3 

Total ,22 


; i INPANTILE OONWLSjONS. \ 

; ' The diagnosis *^%fantile couTulsioiis’^ should not be accepted as a 
cause (£ death. It is only a symptom of some specific disease and has 
po more xigE£ fo a place in statistics than fever or chills. Table VIII, 
oppos^': page" 160 ,'"'Shows-fhe-results;“ohtamGd from investigations /by 
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necropsy of cases of alleged infantile convulsions, with clinical data and 
pathologic iindings. 

Summari/ of Talle VIIL 


Bei'iberi 31 

Cholera 4 

Pneumonia 1 

Enterocolitis 1 

Empyema 1 

Cerebral hfemorrhage 1 

Undetermined ] 

Total ‘ 40 


The importance of securing correct diagnoses in the cases reported as 
d}ing of infantile convulsions is at once evident in view of the fact that 
35 per cent of the total mortality under 1 year is given on the death 
certificates as being due to this cause. In accepting these reports we admit 
that the real cause of 35 per cent of the mortality in Manila of infants 
under 1 year of age is unknown to us. 

BRONCHITIS. 

Table IX;, opposite page 160, shows the results of necropsies on 2‘7 cases 
in which the death certificate gave acute or chronic bronchitis, or broncho¬ 
pneumonia as the cause of death. Some of the bodies were in bad condi¬ 
tion when they came to autopsy, owing to Tvarm weather supervening 
and the difficulty of transferring them to the morgue with sufficient 


promptness. 

Summary of Tal}le IX. 

Beriberi 14 

Pneumonia 6 

Meningitis 2 

Nephritis 2 

Chronic colitis 1 

Acute tonsiiitiSj pharyngitis and bronchitis 1 

Undetermined 1 

Total 27 

INFANTILE BERIBERI. 


Table X, opposite page 160, gives the results in cases of alleged 
infantile beriberi. The first eases of so-called infantile beriberi which 
we investigated in November proved to be of Asiatic cholera, and we 
were at that time somewhat doubtfnl of the existence of the former disease 
in infants and rather expected that our experience with alleged acute 
meningitis would be repeated. Farther study showed that a large number 
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ot' infants die of a disease wliicli presents a definite patliologic picture for 
^vliich we know no better name than ^hnoist beriberi.’’ 

y^wnniuiri/ of TahU A'. 


JJeriberi 40 

Cholera -1 

Broiiclio-pneiiiuonia 0 

Eiiterocolitiy 1 

Undeieriuined 

Total 50 


Ill tlie pathological entity which we have called 'fijcriberi” wo conio 
face to face with one of the real factors in Filipino infant mortality. 
This disease is responsible for many nioin deaths than would appear to 
be the case from statistics. We ha.ve foinid not only that many instances 
of alleged congenital debility and convulsions are due to beriberi, but 
also acute bronchitis and pneumonia. It is our opinion that tbe two 
diseases last mentioned are not common, and an investigation of deaths 
from acute bronchitis and broncho-pneumonia shows numy of tlicin to be 
due to beriberi. 

The clinical symptoms of clyspnma and cardiac embarrassment arc 
often responsible for a diagnosis of bronchitis;, or broneiio-pneiimonia, 
when the necropsy reveals the picture of beriberi. A\5iilG we recognize 
the fact that bronchitis is a disease of childhood and old ago, we hardly 
think that tlie figures as given in Table lY for bronchitis state tbe 
truth. It seems to us that tlie number of children under 1 year is too 
large and that the difference between 1 year and 5 is too small. Truc^, it 
is in early infancy that tlie disease is inost marked and it is more prevalent 
in squalid homes and among poorly nonrished infants than elsewhere, 
yet we doubt if this would account for the figures as given. 

A snmmary of the 176 eases studied is given in Tabic XL 

Table XI .—Shomng the numter of caaea imestigaUKl:^ iogoihor mth dhiicul 
diagnoses and necropsy ■findings. 


Clinical diagnoses. 


NecropKy fiiulhigH. 


Aleningitis 

37 

Cfiolera 

40 

Enteritis 

22 

Beriberi 

07 

Convulsions 

40 

Puouiuonia 

14 

Beriberi 

50 

Enterocolitis 

7 

Broncliitis 

27 

Meningitis 

4 


_ 

Nephritis 

2 

Total 

176 

Empyema 

2 


Acute tonsilitiSj pharyngitis 


and bronchitis 1 

Cerebral haemorrhage 1 

Undetermined 8 

' Total . 178 
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The great discrepancy between the clinical diagnoses and the autopsy 
findings can partially be explained by the fact that in many instances 
the natixe doctor is not called to see the patient until the latter is mori¬ 
bund^ oij in some cases^ until after deaths and the family want a death 
certificate signed. 

In 1898 and 1900, Professor Hirota/ of Tokyo, described a disease found in 
some infants brought to his clinic, which he called infantile beriberi, A few 
years later, 1005 f?), the native doctors of Manila and the Philippines accepted 
Hirota’s findings and began signing death certificates giving the cause of death 
as infantile beriberi. So far as the writers know, no effort was made by the 
native physicians to establish by necropsy any relation between the findings of 
Hirota in Tokyo and the disease called infantile beriberi by the Filipinos. For 
some reason, the subject has never been taken up by tbe American physicians in 
the Islands, owing, possibly, to the fact that they do not come in contact with 
the poorer Filipinos, and hence are never called upon to treat them. In the 
various hospital dispensaries the children are looked after by tbe native doctors. 
A number of Filipino physicians have recognized the condition here and one ‘ has 
described a typical case with necropsy. 

In the pathologic entity which we haye termed ^finfantile moist 
beriberi/^ and for which we Imow no better name^, we find the following 
conditions: 

The body is that of an apparently well-nourished infant, plump; skin is 
usually pale and ana-mic. The face- is full, with almost a swollen appearance. 
Flesh of thighs and legs is soft and flabby and, as a imle, pits on deep pre.ssure. 
Occasionally tbe skin has a tough, leathery feel, a leaden color and a slight goose- 
flesh appearance. 

Subcutaneous fat is present, apparently in good amount, grayish-white in 
color and very moist; muscles are anjnmic. Owing to the oedema, the real amount 
of fat present is deceptive and hence the bodies may not be as well nourished as 
they appear. 

Most often there is an increase of peritoneal fluid, winch has a distinct yellow'- 
isli color. 

Heart .—The pericardial sac is filled with a clear fluid, having a greenish tint. 
Probably tbe most striking and constant change is found in the right heart. Its 
musculature is coarse and firm and forms much the larger part of the organ, 
even in the contour of tlie apes. Its trabeculae and papillary muscles are prom¬ 
inent, while its cavity is enlarged. The wall of the right ventricle may measure 
from 5 millimeters to 7 millimeters in thickness, whereas the left measures only 
3 millimeters to 5 millimeters. (See Plate 1.) The musculature of the left 
heart is soft and flabby and darker than that of the right. The blood vessels of 
the heart are congested and prominent and frequently a few hffixnorrha^s show 
along the anriculo-ventricular Junction. In many cases the foramen ovale is- 
still patulous, but is competent. 

Lungs, —These organs are a light pinkish-gray anteriorly and a light purplish- 
gi'ay posteriorly. They fill the pleural cavities and crepitate throughout. The 
anterior part of the lung is lighter and more fluffy than the posterior. Few oF 
many peteehial h»morrhages may show beneath the visceral pleura, especially 

^ Centralhl. f. inn, Med. (1898), 19, 385; ibid, (1900), 21, 273. 

^ Albert. This Journ,, Bee. S { 1908), 3, 345. 
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along the junetioii of the lobes. Occasionally there is a slight increase of the 
pleural fluid. 

A cut section shows a pinkish-gray surface, which may or may not exude some 
blood. Air can be expressed from all portions of the lung and usually also a 
slight amount of oedoniatous fluid. The posterior part of the lung is of a darker 
color and is heavier than the anterior and more fluid can be expressed from it 
than from the anterior part. Tlie bronchi do not appear lo bo hyperamuc, hut 
contain more or less frothy material and mucu.s. Sometimes this can be ex¬ 
pressed from the smaller bronchi. 

Splee^i .'—Tins organ may be very hypennmic and show slight increas(‘, of splenic 
tissue, partially obliterating the normal markings. 

Kkhieijfi .—The kidneys are of a reddish-gray color, fmtal lobulations are prom¬ 
inent. A cut section is very moist and a considerable amount of blood oozes 
from it. Striations of the cortex are plainly seen. Except for eotigestion, (;ho 
kidneys, in the greater number of cases, present a normal appearance. Occasion¬ 
ally a slight degree of albuminous degeneration, or a few subcapsiilar lioemorrbagcs 
occur. The adrenals show eonge.stion. 

Liver .—The liver is dark reddish-brown in color and firm. Section shows eon- 
gestioii and rarely a slight ''^nutmeg” appearance is seen. The lobulations a,re 
usually clearly defined. Here, also, wc may find some albuminous degeneration. 

Btomaoh .—The stomach nearly always contains some curdled milk and mucus. 
The mucosa is smooth and an?emie. No rice or other artificial food was found 
in the stomachs of any of the cases; sometimes there is a trace of fseeal material 
present. 

Intestines .—'They are normal in appearance. The intestinal contents are 
serailiquid, apparently digested, and have a yellow color. The mesenteric glands 
may be slightly enlarged and soft. 

Vrinar^j hladder .—It may or may not contain urine. 

Throat organs .—Except for some froth and mucus present in the larynx and 
trachea, these organs are normal. 

jP/tt/Tn-ws.—The thymus is usually prominent and full. Some ixiilky fluid can 
almost always be expressed from tbe cut surface. 

Meninges and trom.—The meninges are congested and aidematous, and there 
is usually an increase of the cerebro-spinal fluid. The brain substance may be 
of normal consistency, or soft and very moist. 

Many of the bodies were not subjected to necropsy until dwenty-foiir 
or thirty-six hours after death, because of our inability to transport 
them to the morgue at a sufficiently :early time, and in this warm clinaate 
decomposition very rapidly sets in. However, in the above description 
of the gross pathology three points are prominent: First, the dilated and 
hypertrophied right heart; second, tbe congestion of all internal viscera; 
third, the anasarca. The two last conditions naturally follow the first, 
and we turn to the lungs for a possible explanation. Microscopically 
they present a varied condition, being in part emphysematous and the 
more dependent portions being heavily congested, with the alveoli filled 
with epithelial cells, leucocytes, and granular cedematous material In 
some places small" haemorrhages have occurred and the red cells are found 
in the alveoli and tissues. , , 
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In this paper we do not attempt to give the etiology of the condition. 
A microbic origin for it is not excluded, as we have not been able to 
enter upon this phase of the investigation because of the length of time 
elapsing between the death of the patient and the time of necropsy, and 
the press of other work; but if the condition is of microbic origin, its 
manifestation is entirely different from that produced by other organisms 
that WT know. There is no inflammatory focus in the lungs or else¬ 
where. 

Clinically, the cases were not seen by either of ns, and all the infor¬ 
mation we have vras obtained by the medical inspectors and is contained 
in the tables. The inspectors give the history that the patient is sick hut a 
fe-w hours, or, at most, but a day or two. The parents, how^ever, do not 
recognize that the child is ill until its condition is very serious, or until 
it is almost dead. The probability is that it has been ailing for some 
time, possibly since its birth. 

JSFearly all of the infants examined were under 2 months of age, and 
but few were above months old. Almost without exception they were 
breast fed, and in no ease was rice or other artificial food found in the 
stomach. The mothers in nearly all instances exhibited some s}’mptoms 
of beriberi. Many of them give the history of having two, three, or 
even five or more children die from similar s 3 Tiiptoms. The disease is 
well known among the native poor, who caU it "'taoif or '‘suW (pro- 
pably the latter is the more common name), and wdio dread it very 
much. 

In a careful analysis of the pathologic findings by necropsy in a series 
of 219 infants dying nnder 1 year of age, we found the above-described 
condition, wdiich, for want of a better term, we have designated as ^^moist 
beriberi,to be present in 124 eases. The following summary gives an 
analysis of all of those cases. 

Table ehoimng results of necropsies on 219 infants 1 year of age or under. 


Beriberi 

124 

Cholera 

33 

Pneumonia 

18 

Meningitis 

6 

Enterocolitis 

6 

Other diseases 

20 

Undetermined ® 

12 

Total 

219 


® In some of the undetermined cases the findings were obscured by post-mortem 
decomposition j other bodies were greatly emaciated and death seemed to he due 
to a lack o-f assimilation of food. 
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This tcable includes all the cases discussed in the preceding investiga¬ 
tions under the headings meningitis^ enteritis, convulsions, bronchitis and 
beriberi, excepting a few cases ot' meningitis over 1 year ot‘ age, which 
were excluded. The total was increased by including some necropsies 
made during March and April, alter the other invcsligaiions were con¬ 
cluded. 

The table indicates that ''doeriberi’^ (?) is the largest factor in the 
infant mortality of Manila,, and the existence of tins J'actor accounts i:n 
great measure for Manilals excess in infant mortality over tliat of oilier 
countries, as shown by Table III. Cholera appears because tlie investiga¬ 
tions were begun during a mild epidemic ot' that disease m Manila. 
Tuberculai’ meningitis was found twice and tuberculosis ot the lungs 
once. This does not indicate the measure ot tiie prevalence of tuberculosis 
among Filipino infants, as deaths from this disease wore not investigated. 

GENEKAL CONSIDERATIONS. 

The infant mortality of Manila presents a striking contrast to that ot 
other cities. The deaths of breast-fed cliildren constitute 73.74 per cent 
of the total infant mortality; furthermore, 87 per cent ot infants dying 
of beriberi and convulsions in Manila are breast fed. The following 
table shows the figures as compiled in the Bureau of Health for the year 
ending February 25,1910. 

Table NIL — Showing per cent of deaths among Ircast-fcd infants under 1, j/car, 

hy disease. _ 


Disc‘!ist*s. 

Nimibcr 
of eertif- 
ieate.s 
slating 
how fed. 

NiinUier 

hr<‘ast- 

fed. 

Per centot! 
brtiast fed 
to total re¬ 
ported on. 

Beriberi________^ 

•17;i 

■U7 

<S8.1-1 I 

OonvulsionH_. 

H7li 


87.5 1 

Acute bronchitis___i 

(Uo 

■lOlt i 

i 70.2 ■! i 

Congenital debility_-_ 

m 

218 ; 

i ! 

07.2 1 1 

Meningitis.-__ 

].;u 

7(7 

-- 

Enteric disease.... 

Other dificases...... 

20:1 

722 

: 70 i 

i -tot 

34. S i j 
OH. 4 '1- 




Tnt.n.l,'... 

3,31)8 

; 2, J)06 

^ 73,7.1-1- 



In Munich, of 4,000 dead infants during 1003, 83 per cent were artificially 
fed;® in Berlin, in a period of five years, only 9 per cent of the infant mortality 
occurred in breast-fed bahiesl® 

“Wile. (1909), 21, 203. 

^“Gfabam. /oara. Aw, Med. Asaoo. (1908), 51, 1045. ' 
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Table XIII. —Bhotcing per cent of total infant mortality which occurs in breast¬ 
fed and artificially fed infants in different cities. 

, ' Jlrea.st- ; Artificially 

, fed. : fed. 'j 


I . Pi:'cent, i Pcrct nt. 

I Berlin_ ' 9 91 

, Miinieli_ 17 ys 

I Manila_; 7S. 7-1 ; *20.2ti 


Tugendreicfi states that in G4 families with 3S.S breast-fed children there 
had been 77 deaths, a mortality of 19.8 per cent. On the other hand, he found 
that 33 families with 229 bottle-fed children had 99 deaths, a mortality of 43.2 
per cent. Twenty-four of tbe G4 families with 109 exclusively breast-fed children 
escaped without a single death, while not one of the 33 families with bottle-fed 
children escaped without the loss of at least one child. In other countries the 
mortality among breast-fed infants is very low. 

In Germany, France, or the United States a breast-fed infant means 
a liealtby infant in 90 per cent of the cases, because the mothers in those 
countries are usually healthy and well nourished. In the Philippines 
the mortality is greatest among breast-fed children, possibly because of 
the poor quality of the mother^s milk. The latter is probably deleterious 
by reason of what it lacks rather than because of any harmful constituent. 
The average Filipino mother is in poor physical condition, many of 
them are heriberic and subsist upon a diet favorable to beriberi. It 
seems probable that there is an intimate relation betv^een beriberi of 
infants and a mothers milk poor in quality and lacking certain necessary 
elements which are not included in the mothers dietary. At first glance 
it might seem advisable to supplant breast feeding by artificial, but under 
existing conditions this would be a blunder. The children saved from 
beriberi would be sacrificed to enteric diseases. That small part of our 
infant population which is artificially fed furnishes 65 per cent of the 
deaths from enteric diseases, and the breast-fed, much the larger part of 
the papulation, furnishes but 35 per cent of the infant mortality from 
this cause; so that even in Manila, breast-feeding of infants exerts a 
deterrent infiuence upon the mortality from gastrointestinal diseases. A 
possible solution of the problem Ties in improving the quality of the 
mother^s milk and encouraging the continuance of the custom of breast¬ 
feeding so general among the Filipino poor. The improvement of the 
physical condition of the Filipino mother and of the quality of her milk 
is an economic question. Her condition is the result of poverty and 
therefore insufficient and unsuitable food, especially during the periods 
of pregnancy and lactation. 


Arcih. f. KinderTieilk. (1908), 48, 390. 
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However^ it must be remembered that the etiology ol.‘ ibis disease is 
unknown. Clinically; the cases must be observed ])y coinpeicut .men 
under favorable conditions where a complete clinical rccoi’d can be made. 
The sick ones should be taken to a hospital where tliey can be siudiiai 
carefully and all laboratory and biologic tests apjilied. The carid’iil 
examination of all body fluids and excreta,; biologically ami elieinieally, 
is imperative. Further, the possibility of an ultramicroscopic organism 
must not be overlooked, neither should the internal secr(dn‘ons be foi’gottim. 
At the same time, a thorough chemical and biologic examination of tin; 
mothers milk is essential. At death a quick necropsy with complott^ 
biologic examination must follow. This would also give material for 
thorough histologic study, which has been impossibl(3 so far because of 
post-mortem changes. 

The writers wish to extend their thanks to Dr. IT. Wiiisor, of St. Paulas 
Hospital, for performing some of the autopsies. 
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ILLUSTRATIONS. 


Plate I. 

Figs. 1-3. Hearts of infants dead of beriberi. The increase in size of the right 
Yentricie is apparent. 

Fig. 4. Heart of an infant dead of beriberi sectioned to show the large size of 
the right ventricle and the relatively small size of the left. 
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THE RELATIONSHIP OF FOOD TO PHYSICAL DEVELOPMENT. 


By D. McCay/ 


^Tt is food that supplies the material for that perpetual series of 
transfonnations in which life consists, and it must be adequate in 
quantity and suitable in quality if these transformations, of so many 
different kinds, in so many different organs, are to proceed with that 
nicely balanced adjustment that is Imom as health.”" 

The question of the proper amount of daily food necessary- to meet 
the physiological needs of the body is one that has occupied the atten¬ 
tion of a great many workers since Chittenden stirred the nutritional 
pool. Belieying that light would he thrown on the problem by a knowl¬ 
edge of the conditions that obtained in India, a series of inyestigations 
was undertaken to ascertain, if possible, the nutritive value of the dif¬ 
ferent types of diet on which the teeming millions of India live. The 
inquiryi' soon resolved itself into one of deteiinining the levels of nitrog¬ 
enous metabolism attained on the different dietaries, and their effects 
on the physical development and well-being of the races investigated. 

The dietaries being largely of a vegetable nature there is always an 
abundance of the carbohydrate element and a sufficiency of fat. 

The first observations were made on students and others belonging 
to the Medical College, Calcutta, and also on some piisoners in the 
presidency jail. It was found that the average native of Lower Bengal 
on the ordinai-y diet of ibe province, namely, rice and ddl, attains even 
a lower level of nitrogenous metabolism than Chittenden found to be 
quite compatible with health, bodily comfort, and the maintenance of 
strength and vigor. The observations made showed that students and 
members of the fairly w'ell-to-do classes exist on a metabolism of less 
than 40 grams of protein per man daily. The great mass of the popula¬ 
tion is on an even lower scale than this. These results bore out Chit¬ 
tenden's views as regards the possibility of man existing on a protein 
content of the general diet less than one-third that of the ordinary 

^ Read at the First Biennial Meeting of the Far Eastern Associaticwi of Tropical 
Medicine held at Manila March 14, 1910. 

* Captain L M. S., Professor 'of Physiology, Medical College of Bengal, Calentfca. 

®Sir J. Crichton-Browne. ■ ■ ■ ' ' 

,,,, '''' " ' " '' 
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standards^ and; so far as they went, we freely admitted that the protein 
metabolism of the Bengali confirmed and corroborated his opinion/^ It 
was when we tried to judge the effects of this dietary on the physical 
development of the race, the capacity of its individuals tor niainial labor, 
the condition of their blood and tissues, and, above all, their resisting 
power to disease and infection, that we were forced to part company from 
Chittenden and from the views ho holds regarding the beneficial effects of 
a reduction of protein in the daily diet of mankind. 

We showed the miserable standard of -the Bengali’s physical devel¬ 
opment, seemingly to be attributed to the low scale of protein absorption 
possible from their diet, by observations on students, prisoners, servants, 
and by an analysis of the records of the physical development of Bengali 
and Anglo-Indian students in the same college, under the same climatic 
conditions, doing the same work, 'but on a different diet. Without 
entering into any details of the work carried out on tliese lines, we may 
state that from the evidence brought forward, while admitting that it 
was quite possible for an individual or the members of a whole race to 
live on a metabolism of 6 gi'ams of nitrogen daily, the results of this 
small intake on their general well-being, health, physical development, 
resistance to infection, and inlmunity from kidney disease® were not 
such as to confirm a belief in the sufficiency of Chittenderis standards. 
According to his views the metabolism of 0.12 gram of nitrogen per 
kilo of body weight is all that is necessary for the protein requirements 
of the body, which is practically the figure we obtained for the Bengali. 

Wliat are the effects on the physical development and general well¬ 
being of the people having this low level of nitrogenous interchange? 
The diet in Lower Bengal consists practically of rice and dal or pulse. 
It is an exceedingly bulky food when cooked, and, in order to provide for 
even the lowest limits of protein metabolism, a very largo quantity has 
to be consumed; so large, as we have found, that the actual bulk inter¬ 
feres with its absorption. 

The work on the Bengali showed, with regard to the chemical analysis 
of the blood, a higher percentage of water and a lower percentage of total 
solids and protein; the hsemoglobin was markedly reduced (about 75 per 
cent) and the blood pressure was on a distinctly lower level than that found 
among the Anglo-Indian students. ' We found that the results of these 
conditions were markedly to modify the physiological requirements of 
nutrition, and to a considerable extent to affect the growth and power of 
muscular contraction of the average individual, whose nitrogenous tissues 
are not given the option of drawing their nutritive material from so rich 
a source as more favored individuals do, nor have they the same op¬ 
portunity of ohtaiiing as free a supply of oxygen. We concluded from 

MemJoff. Med. d San. Oaleb%, (1908), % 8^ 25', 28, 62. 

*A point on. whioh Chittenden lays stress. 
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tile stud}' that the people on a diet i'roni wliieli only 37. o grams of piO'teiii 
are absorbed live in a more or less chroDic state of nitrogen starvation, 
leading to loss of body fat and tissue protein mill an aeconipaiiyiug loss 
of vigor and strength and a comparatively low capacity foi' sustained 
niiisc'iilar effort. From tlie evidence as to the physical development we 
came to the conedusion that the general physic_|ue of tlie Bengali is on 
a par with his diet, and that a close relationship exists between the poor 
physical development of this people and the meager protein absorption 
possible from tlie diet on which they subsist. 

This was particularly well brought our by an analysis of the recorded 
weights, cliest measurements., and heights of Bengali and Anglo-Indian 
students during the several years of attendance at one of the residential 
colleges in Calcutta. Imder the same conditions but on different diets 
we found: 

1. There was an increase of T kilos (1-i pounds) in the average weight 
of Anglo-Indian and Eurasian students as compared wvitb an average 
increase in body weight of 1 kilo (2 pounds) in the case of Bengali 
students on their diet, the observation.s being made over similar periods. 

2. 42.8 per cent of the Bengali students showed a diminution in weight 
as compared with 2 per cent among the Anglo-Indian students. Among 
the former only 15.3 per cent gained weight contiimoiisly during the 
four years in residence, whereas practically ail gained weight continu- 
oiisly among Anglo-Indian students. 

3. The chest measurements bear out tlie same conclusions; the Bengali 
remains practically imalterecF whereas the Anglo-Indian increases his 
chest girth very considerably. 

The diets on which these results were obtained are as follows: 

Diet of Bengali students, in grams, i Diet of AngMndkn simlenis, in grams. 

Protein (of which 9.3 were de- j Protein (of which 38.3*2 were de¬ 

rived from an animal source) 67.11 | rived from an animal source) 94.97 
Carbohydrate 548.73 j Carbohydrate 467.00 

Fat 71.5.5! Fat 56.20 

Comment on these results is unnecessary. They shmv very conclusively 
what may be expected in growing lads from diets respectively deficient 
and rich in absorbable protein. 

Further evidence with regard to the physical endurance,, capabilities of 
performing work, and the experiences of life insurance companies all 
place the Bengali on a low plane of physical development. The general 
consensus of medical opinion further shows that this power of resistance to 
disease is markedly inferior; To that of the more highly fed European- 
Even, in considering the incidence, of renal disease^The facts do not, bear 
out Chittenden’s contention, ,of tho''great advantage'to the^ .,excTetpiy 
orpns, of; U' low protein; intake., Eenal; disease, is, ffiUGh' ',:mpre; mm^m 
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among the ordinary working population of Bengal and, in combination 
witli diabetes, vei'y rmicti more so among the higher classes than among 
Europeans in Europe or India. This is all the more remarkable in a 
country where scarlet fever is unknown and where the consimiption oi 
alcohol by the people is almost negligible. 

The general conclusion to be drawn from the investigations on tlie 
metabolism of the Bengali is that liis ph 3 ^sical development '* is only 
such as could be expected from the miserable level of nitrogenous inter¬ 
changes to which lie attains. 

Prom the results of work carried out on the Beliari and other tribes 
of the plains of Bengal and United Provinces we obtained undoubted 
evidence of superiority in physique and muscular development and^ 
what is also very noteworthy, a distinctly greater degree of vivacity, 
briskness, and sprightliness of manner. The body weiglit is also on a 
higher scale, being on the average 5 to 7.5 Idlos greater than is the case 
with the Bengali. The ordinary working population of Bengal is char¬ 
acterized by a want of vigor, a slackness, tonelessness, general slowness 
of reaction, and other physiological attributes of torpor difficult to de¬ 
scribe, detect, and measure. Self-absorption and want of interest in. the 
incidents of everyday life, little power of attention, observation, or 
concentration of thought are some of the attributes of all but the better 
classes and of the better fed among the Bengalis. The Behari and the 
inhabitants of United Provinces do not show these characteristics to 
anything like the same extent. What kind of dietary do these people 
live on? The Behari lives on a mixed diet of wheat, maize, rice, and 
dal; the inhabitants of Agra and Oude live largely on wheat, different 
millets, barley, maize, and dal. Without going into details of the dif¬ 
ferent foodstuffs it may be accepted that the ordinary workingman has 
a diet from which, bo can absorb at least 9 grams of nitrogen per day. 
Rice as a rule forms no part of the dictax^y. This would give a metab¬ 
olism for the different races included above of from 0.15 to 0.18 gram 
of nitrogen per man daily, a quantity that Chittenden would consider 
excessive, and it is fully 20 to 50 per cent superior in its most important 
element, nitrogen, to the dietaries of Lower Bengal. As we have 
already stated, the physical fitness and development of these races are 
much superior to the same characters obtaining in Bengal, |md, as far 
as the evidence goes, the latter would appear to obey the biologic law, 
namely, their protoplasmic development is a function of the absorbable 
protein of the diet. 

Rfow the question arises, Are there any other factors except differences 
in diet that will satisfactorily account for this higher standard of physical 
development and general well-being? ! 

®Tbe actual amount of protoplasmic t!Ssue^'"'as, distiOgui^bed from fatty tisaxte. 
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We believe the presence of wheat, maize* millets, etc., replacing the 
bulk}’ rice, which is of low nutritive value, sufficiently explains the 
situation; however, we shall examine some of the objections which have 
been brought forward against the view that defective nutrition is the 
result of a low protein intake. 

Doctor Kellogg, a strong advocate of vegetarianism, criticised our 
iinding regarding the important role platnd by diet, and especially by 
protein, in the nutrition of the Bengali, as follows: 

The v’eakest part of the report from mr standpoint is the remarks which 
the investigator makes in relation to the defective nutrition resulting from the 
low protein dietary. I do not think it is at all fair to attribute the lack of 
endurance often seen among Indians to the low protein diet. Tliere are so many 
factors which certainly should be taken into consideration. Among these are their 
sexual exces.ses, the depressing effects of the very hot, damp climate in which 
they live, and which predispose to lack of exercise, the injurious effects of exces¬ 
sive, prolonged exposure to the actinic rays of the sun. Still another factor of 
importance is the immature age at which these people usually marry. Many of 
the Indians, however, are strong and robust people. I understand that an. Indian 
regiment made up entirely of natives is the finest lot of men in His Majesty’s 
sendee. 

We agree that these causes have undoubtedly an influence in retarding 
growth and lowering the general standard of physique, and, if there 
were no means of estimating their effects, it would be very difficult to 
say that they are not quite sufficient, as Doctor Kellogg believes, to 
account for the relative difference between Europeans and the poorer 
developed natives of India. 

Many objections to Doctor Kellogg’s views immediately arise, for 
instance, as regards climate and the actinic rays of the sun. Europeans, 
Eurasians, and the better-fed Bengalis are all equally exposed to these 
influences, yet retain their energ}v We have made inquiries regarding 
sexual excess, and, while masturbation probably is more prevalent among 
the Bengalis, excessive sexual congress is chiefly practiced by the better 
classes, who have the means and energy to satisfy their desires. Im¬ 
mature marriage is undoubtedly a factor, but there are customs which 
have a tendency to neutralize its ill effects: The husband and wife do 
not live together until the wife reaches puberty—the husband is usually 
several years older than the wife, and the latter spends about one-third 
of each year with relatives away from the husband. Another effort of 
nature to maintain the standard is the relatively higher death rate 
amongst the children bom early in marriage. However, while these 
replies to Doctor Kellogg’s criticisms are important in showing that his 
objections do not cover the whole ground, it is evident they are tob 
indefinite to be measured 'and appraised’ at their full value. They would, 
even at theffiest, be ■ only a matter of ■.opinion, one school of .thought 
looking on them from a point of view different from that ^of ■ -pother- 
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In order to obtain definite and precise knowledge as to the effects ol. 
diet per se^ we have extended our inquiries to different tribes and races in 
wliieli tlie several factors emancrated by Doctor Kellogg are common lo 
ali^ tlie dietaries forming the main point of difference, lii this way we 
can eliminate tlie infiiience of the siiKs rays, early marriag(‘s^ clinniie, 
sexual excess, etc., in fact everything except the imle played by did, of, 
more particularly, absorbable protein, in the conditions tliat go to inakti 
one class superior to another, or one tribe or race superior to another 
tribe or race. 

We find the different tribes and races whoso characteristics we have 
been discussing inhabiting the plains extending from the sea opposite 
Bengal to the base of the nionntains bordering Bengal, the United Prov¬ 
inces and the Punjab on the north. Kow, all the factors Doctor Kellogg 
laid stress on are present amongst these people. The climate from Behar 
to the mouiitins, north and northwevSt, is to all intents and purposes tlie 
same; early marriages, sexual excesses, actinic rays of the sun, etc., arc 
all even marc in evidence tlian in Bengal; yet when wc come to investigate 
the different attributes that go to make up a man, we find tliat there is 
an ascending .scale of physique and manly qualities among the inha])itiints 
extending from Lower Bengal to Behar and,.from Behar to tlic Provinces 
of Agar and Oude, There is an ascending scale of body weight and paj*- 
ticnlarly of the protoplasmic tissues. A decided change in the demeanor 
and general appearance takes place as w'e pass from plain to plain, the 
people becoming brighter, fitter, and more energetic in their movements, 

It may therefore be concluded that diet appears to play the principal 
part in the formation of the respective characteristics and general bearing 
of these races. The difference in diet is the substitution of an assimilable 
form of protein in the slmpc of nonbulky inodstnffs for a bullcy material 
(rice) of low nutrition value, or, translated into its ultimate effects, the 
metabolism of 9 grams of nitrogen instead of 6 grams as found in Bengal 

With regard to the last part of Doctor Kellogg’s criticism, wo may say 
a few words.'^ . 

It could not be expected that a person who had never been in India 
would be in a position to differentiate between the races; so that the 
mclusion of the Bengali among the great fighting races is, therefore, 
quite easily understood; nor would the point call for any comment were 
it not that true facts afford still further evidence of the important r61e 
played by diet. The Bengali has never, in modern times, so far as we 
are aware, been recruited for the fighting line> and although many 
regiments are, or were, called Bengal infantry, Bengal cavalry, etc., not 
a single man carrying a rifle could claim Lower Bengal as his place of 

’'‘‘I Tmderst.and that an Indian r^ment made up, entirely of natives is the 
finest lot of people in His Majesty^^ 
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birth. ITe have no desire to elaborate the point, but the question 
arises^ is the Bengali unfit for the fighting line trlien other inliabit- 
ants of the plains exposed to^. and suffering from^ all the disabilities that 
Doctor Kellogg enumerates^ but liying on a superior dieh are capable 
of exhibiting the firmest courage and of maintaining untarnished the 
great fighting traditions of their race ? Thus Tre have the Sikhs^ famous 
throughout the world for their endurance and fighting qualities, inhabit¬ 
ants of the hottest plains of India, ret men of splendid physique and 
full of energy; the Dogras, Jats, Eajputs, all well Imown for their o^xn 
special qualities on the Indian frontier, or wherever courage, endurance 
and determination are called for. These races labor under the disad¬ 
vantages advanced by Doctor Kellogg to explain the relatively poor 
development and lack of endurance of the Bengali, but we have obtained 
no evidence from a study of these people of the correctness of liis opinions. 

Even in the various classes of these and allied races differences in 
■physique, muscular development, hardiness and all those qualities that 
go to make up the perfect soldier can be- detected. 'We believe that diet, 
and particularly the level of nitrogenous metabolism attained, has an 
immense influence on the formation of those most desirable charac¬ 
teristics of the races whence is drawn our best fighting material. 

We have made extensive inquiries on the same lines among the hill 
tribes of Bengal and have no hesitation in asserting that the evidence 
obtained confirms and corroborates the view put forward as to the rdle 
of assimilable protein and its detennining influence on the physical 
development and character formation of a people. We took up the 
different tribes inhabiting the hills arouud Darjeeling and contrasted, 
as far as possible, the physique and general characteristics of the several 
races. While there is no doubt but that climate has a great deal to do 
■with the higher scale of general development and capabilities of these 
tribes as compared with those of the plains, this is not the whole story as 
is brought out by a comparison of the several classes living under practi¬ 
cally identical conditions, but with a difference in diet forming the one 
conspicuous influence on their respective attributes. 

We do not wish at present to go into details of the work carried out 
on these hill tribes. Suffice it to say that the Bhutia, by far the most 
capable of these people in those occupations requiring great muscular 
exertion, attain a nitrogenous metabolism much higher than that of 
any other tribe, or, indeed, any other race we have investigated.^ Just 
as was tiie case with the inhabitants of the plains, so "we find with the 
races in the hills that variations in the level of nitrogenous metabolism 
appear to be the determining factor of the several eaus^ that go to 
relegate, fix, andmmntain the'position of a tribe 'or race in the scale of 
manMnd, 

The ■ close, relationship' between the.'nutritive' value o'f .fire; several 



dietaries and its induence on tlie physical development of tlie dilfereiii 
tribes and races that we have investigated is clearly broiiglit out in tlie 
following scale of the degree of nitrogenous interchanges: 


First. Bhutias 

(Jrams of 
iiitrog'oii p(‘r 
kilo body 

isepalese Bhutias 

«0.42 

Tibetan and Bhotan 

0.35 

Sildsiin Bhutias 

0.25 

Second. FFepalese 

0.18-0.25 

Third. Behari 

0.15 

Fourth. Bengali and Ooriya 

0.116 


We have only taken into account the inhabitants of Bengal as tlie 
work in other provinces is not yet completed; but nothing we have 
learned in further investigations has tended to contravert the opinion 
we have expressed; on the contrary, the more the subject has been 
gone into the stronger the evidence becomes of the correctness of our 
views. Every possible cause, except diet, has been put forward as offer¬ 
ing a complete explanation of the inferior capabilities of the Bengali as 
compared with those of the great races of the plains of India. We have 
discussed these hazy, ill-defined influences, and,, while admitting the 
probable force of some of them, have eliminated them by contrasting 
races in which all the factors are identical, but in whicli diet alone 
forms the distinguishing element, or, more eoruectly, in which the level 
of protein metabolism forms the great line of demarcation. We con¬ 
clude from the studies that absorbable protein is the all-important 
element in the physical development and general well-being of mankind. 


** Diet very liighly animal 



UNSOLVHD HEALTH PROBLEMS PECULIAR TO THE 
PHILIPPINES/' 


By Victor G. Heiser." 


]siany of tho liiodern problems of hygiene and sanitation are the same 
the -world over, whether found in tropical or temperate zones. There 
are certain characteristic phases of tropical hygiene and sanitation* how- 
ever, which have received most gratifying attention in recent medical 
literature and which we can not but interpret as showing a very general 
interest and desire to make these portions of the world compare in 
healtlifiilness with those heretofore believed to be more favorably situated. 
However, in addition to these general pi^oblems, common to all tropical 
countries, there are additional difficulties and handicaps peculiar to each 
country or people, which have required special consideration. 

It is the object of thi.s paper not only to present tlie problems and 
tlieories with which yon are already familiar, for it is desirable that 
3 ’ 0 ii should know what we also are doing along these lines, but more 
especially to put before yon the peculiar conditions which have seemed 
to hinder onr more rapid progress and which are still Mocking the way 
to better sanitation and hygiene in the Philippine Islands. 

In general, we have first a poverty-stricken people with a poor physical 
inheritance, a people strongly imbued with superstitions and habits the 
antithesis of the simplest health doctrines and practices, a people lacking 
ambition productively to till the fertile soil, a people the masses of 
whom are apparently content in their ignorance and poverty aad re¬ 
signed to and uncomplaining of their many ailments. Work among 
them is handicapped by the inaccessibility of many of the islands and 
the nature of the roads, which, although being improved at a remarkable 
rate, are yet unfit for travel in many instances during portions of the 
year« It is further handicapped by the lack of a common language, for 
as many as fifty or more dialects are spoken among the too or peasant 

^ Bead at the first meeting of the Far Eastern Association of Tropical Medicine, 
held at Baguio, P. I., March ^4, 1910. 

^Passed assistant surgeon, United States Public Health and Marine-Hospital 
Service; Director uf Health for the Philippine Islands; and Professor of Hygiene, 
Philippine Medical School... ', ■. ' ; 

; .. ' > '■ ^ ' ,, ^ Ttl;"';' 
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classes, to ■wiioni neither Spanish nor Englisli is inteUigible. It is 
]iaiidicap] 3 ed by the lack of a sulFicient number ot‘ rnedieal cniployoos wlio 
ai'c SLiilieiently interested in the cause ot liuinanity to undergo ilic in- 
ninuej'alde iiai’clshijis and discomforts wdiich aeconipany most o! the 
medical service in tiie provinces. Untold credit is due those who are at 
present carrying on the work, the burdens of wiiicb tall more heiivily 
up(tn thoni because of their limited inimbcrs. We are also ha.ndicap|)ed 
by a treasury of whicli it is quite possible at times to see the bottouq so 
that it is not put to us, ^hlo all you can ]-egardlcss of expenditure,’' but 
‘d’our expenditures must not go beyond this or this ; do the best you can 
with the funds available.'' So our very hugest prohleni is tluit of discrim¬ 
ination: Shall wo devote our energies to this or that {|ueslioTi; wo cannot: 
do all ; shall 3 ve attempt this one and abandon that, oj* do a little toward 
eaeii ? Thus far it has been our policy io do a little, toward, each, although 
the problems are many and great. 

Malana .—For instance, the malaria problem alone is a very large 
one. In the Province of Ambos Camarines, which has a po|ndation of 
233,472 persons, there were 745 deaths from this disease reported foi' 
the year ended June 30, 1009. A conservative estimate of 10 iiases for 
each death with an illness of ten da 3 ^s makes 74,500 days lost, which, 
valued at only 50 centavos Philippine currency or 25 cents United 
States currency a day, would amount to 37,250 pesos or 18,025 dolhirs 
United States currency a year. This being for only 1 out of 30 provinces, 
we can conservatively multiply this sum by 20, which would make an 
economic loss to the country of 745,000 pesos. If a human life can be 
economically valued at 1,000 pesos or $500 or :£100 in this country, 
inaking deductions for cliildren, etc., wc find ourselves confronting a loss 
of at least 5,000,000 pesos per annum from this disease alone, and yel; 
this represents but a small poiUoji of the total Joss wliieb can be attributed 
to preventable diseases. 

The number of malarial cases has been greatly decreased, liowciver, by 
iiifititutiiig drainage wherever possible, by the free distribiition of qui¬ 
nine, and by campaigns of education,, particularly in the schools, where 
pupils are tauglit the value of mos(|iuto nets, the danger from mosqui¬ 
toes, and how they may be destroyed, etc. 

Mosquitoes .—There recently has been an active newspaper agitation 
concerning the eradication of mosquitoes in Manila, but few persons 
realizie the obstacles that block our way in such an undertaking. Ma¬ 
nila is on low land, much of its area being in fact below sea level. To 
bring the city to a drainable level would be a necessity in such a propo¬ 
sition, and is estimated to cost 4,000,000 pesos at least. When we reflect 
that the annual income of the city is under .%000,00p pesos we naturally 
pause before" recommending a measure so financially disproportioEate^ 
: especially when some authorities epnsider such an undertaking problem¬ 
atical and more especially smee iher^,ate practically no reliable data on 
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hand to show that the mosquitoes of jManila are more serious than a 
physical aroiOYance. AVe can well imagine how a similar proposition 
would be received in the United States or any other coiintrw Should 
we expect it of these Islands, overburdened they are with more acute 
problems? It seems to the vniter more logical to begin mosquito elim¬ 
ination in Manila, at least, by educating the individual householder to 
make the Imeeding of mosquitoes on his premises im.possible, and then 
by an organized inspection service to enforce regulations which will 
compel the use of such knowledge. In the meantime, a definite engi¬ 
neering project should he, adopted and carried out in a limited way. 
Drainage and filling and oiling might be tried with the regular sanitary 
corps as far as possible. 

Waicr supply. —The water supply of the Philippine Islands is another 
serious question. All surface waters found in the Islands except the 
thermal waters, or those strongly charged with certain minerals, are 
infected with amffi])te. Improved liealth conditions in Manila can to a 
certain extent be traced to the new city 'water supply which now comes 
from a comparatively uninhabited watershed, but even as tap water it 
should be boiled for all but the most ordinary purposes. Fortunately, 
artesian-well tvater is as a rule free from amoebas, and is in every way 
an ideal drinldng water. In totvns where artesian well-water is almost 
exclusively used the death rate has fallen oO per cent. These wells axe 
being drilled as rapidly as possible, but there are many localities where 
they are impracticable, so that the question of how to make available 
for the people an unlimited and safe w'ater supply, exclusive of artesian- 
well water, must be considered one of onr unsolved problems. 

Disposal of excreta .— ^Ye are still pondering the practical disposal of 
excreta. Many plans have been proposed, all more theoretical than 
practical. Of those who are familiar with local conditions and who 
realize the msources and limitations of the average community, but 
who are seriously searching for a practical solution, none as yet has 
put forth a well-defined scheme. 

In large communities where water carriage of sewage is possible 
septic’tanks are used successfully. In communities in which cholera 
has prevailed the pail system, the digging of pits and covering of ex¬ 
creta with lime or clean earth at regular intenrals, has been found 
effective, but the cost of maintenance and inspection as a regular measure, 
is prohibitive and only warranted by emergency conditions. 

, 'Some years ago the writer suggested a plan of installing 'U pail 
system ^with an after treatment of the night soil which would render it 
suitable for' fertilizing mulberry trees, thus promoting the silk industry, 
the income 'from which would in a. short, time place 'this particular 
sanitary, measure, upon ',a self-paying basis. 

1,;,'' ^The pkn, followed k; many oriental,, ,;countries, of, letting ^ Oiit .privkfee 
contact's'for ihe'-coleetion of niglit soil, from private :raidences is, not 
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believed to be a safe one. , It is an established custom to use sucli 
night soil for fertilizing vegetables, and it is believed that the consump¬ 
tion of raw vegetables thus fertilized has had much to do with, the spread 
of amoebic dysentery, cholera, liookwonn, and other intestinal ciiswises. 

Smallpox. —Smallpox, once so formidable a proposition to ns, has at 
least been reduced to insignilicant proportions. Over 6,000,000 persons 
have been vaccinated by the Bureau of Health within the past live years. 
The unvaccinated are in remote regions Avhere as yet it has been found 
impossible to convey vaccine in a potent condition. 

The ordinary glycerinized lymph at present in use will not keep for 
more tlnur seven to ten clays at the temperature which prevails liere. 
As many of the sections to be reached are in traveling time from two to 
three weeks away from the point to which ice can be sent, or where cold 
storage is available, it is obvions that a vaccine is necessary wliich will 
retain its potency for a longer period of time than any now obtainable. 
Yaecine in powdered foim has been tried, also dry points, but the per¬ 
centage of success is so small and danger of infection so great that their 
use is restricted. 

The acute phase of this problem then is either to manufacture a more 
elective vaccine or to find a way of transporting it successfully. Obser¬ 
vations point to the conclusion that ordinary cowpox vaccine is not as 
effective among the dark as among the white skinned races. The writer 
has personally observed that out of more than 100 cases of smallpox or 
varioloid among white people not one case occurred in a person who liad 
been vaccinated within five preceding years, while there have been many 
eases of smallpox among Filipinos of wliose sneeessfiil vaccinations within 
one preceding year there could be little doubt. 

It has been interesting to observe a demonstration of this at Bllibid 
Prison, where all prisoners are vaccinated upon admittance, and regularly 
once a year or oltener thereafter. Yet smallpox, has made its appearance 
there each year, and many eases have occurred in persons wlio show the 
typical pits accepted as characteristic of previous attacks of smallpox. 

Tuberculosis is another of our problems, We estiniai;e 
that it claims as many victims as in other portions of the globe, and 
it will require the same activity here as elsewhere to hold it in check. 
The introduction of out-patient tuberculosis dispensaries, the construction 
of shaeks' in the mountains, the opening of night camps near Manila, 
arrangement for the hospitalimtion of the helpless sick and prophylactic 
instruction in the public school, the usual methods in fact that are 
employed elsewhere, are new under way here ^ but the tuberculosis problem 
has its peculiar and complicating features in the Philippines, namely, the 
unsuitable dietary of the people, their,. peculiar superstitions concerning 
the contraction of the disease, their ahn-ost unshakable fear of night air 
as a poisonous, thing, .a fear which.kept tlreir houses tigh% closed at 
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nigiit lor generations past, their habit of cheering betel nut whieli lias 
made the caistom of expectorating in public and private a universal and 
we sometimes fear an incurable habit. Added to this is their utter 
resignation to tbe disease as a thing incurable and inevitable. Therefore, 
not only have we the ordinary preventive and curative nieasui'es against 
tuberculosis to organize,and enforce, but we must devise ways of cookiog 
and preparing native products into a suitably nourishing and popular 
dietaiy, and then educate the masses not only to the ways of adopting 
these reforms, but also to an earnest desire for them. They will have 
to be first cured of their superstitions, which is as great a task as convert¬ 
ing them to a new religion; houses will have to be opened at night, betel 
nut chewing gradually abolished, and then a gigantic antispitting crusade 
begun, and, last of all, comes tlie Herculean task of rousing them out of 
their inertia and convincing them that not only is tuberculosis curable, 
but that they are responsible for the spread of the disease and able to 
themselves accomplish the cure. 

Oliolera .—Cholera is still with us in spite of the active measures which 
are constantly being taken to eradicate it. Altbougii we have so far been 
successful in promptly suppressing outbreaks whenever they appear, 
yet it is constantly occurring in sporadic form over widely separated 
sections of the Islands. The puzzling question is this: Wlien no possible 
connection with any previous ease is discoverable, where are the cases of 
cholera contracted that appear so spasmodically over these widely separ¬ 
ated regions? Whether it is lying dormant during the periods of time 
when no cases are reported is yet to be determined. Some years ago the 
ywiter drew attention to the fact that logical deduction indicated that 
there was a morphological change in the cholera organism which made 
it difficult to recognize at certain stages. Eesearch work done in the 
meantime strengthens this view. There is also a strong probability that 
cholera carriers are responsible for some outbreaks; yet the fact remains 
that the disease appears frequently at places in which its origin can not 
satisfactorily be proved. 

Flagm ,—Plague at present is a stranger to the Philippines. Meas¬ 
ures for its eradication were begun, in 1900, but it was not until the 
heretofore-described scheme of dealing with rats was used that the 
disease disappeared. Since April, 1906, no eases have been found in 
human beings, and no eases in rats since 1907. 

However, on account of the close proximity of China, where plague 
seems to appear every year, special precautions are constantly taken at 
our ports in order to prevent the reintroduction' of this disease. The 
question of course is how safely to accomplish this with, a minimum 
amount of annoyance and loss to the shipping interests and to the 
traveling /public.'’ The present plan is to iumigate sH leBmh from 
infected ports Twice ^annually, and, to . keep the, mterislahd' .vessels Tree 
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from rais and Yerrain by systematic fumigation, in orcUa* tliat tlie 
plague may at once be checked if by any accident introduced. Wharves 
have been made rat proof, and vessels where docked aju required to use 
rat funnels in order to keep rodents from gaining access to tlie shore. 
At tlic port of departure for these Islands vessels ai\‘ iiispccied by 
medical officers of the United States in order to asccriain, that them 
is no plague aboard. 

Typhoid fever ,—‘While cases of typhoid fever are undo ill) ted ]y con¬ 
tracted in the Philippines, yet the disease can hardly bo said to be prevalent 
liere. To prevent its establishing a foothold, regulations wore prepared 
for the disinfeetioii of excreta from snch cases, for the protection of water 
supplies, and regulations concerning inspection and sale of milk; also 
sanitary measures for the eradication of Hies were undertaken. Whether 
further and more stringent precautions could be taken at this time, or arc 
praetieahle, is a question for consideration. 

Infant mortality .—The subject of infant mortality is a vast one. In 
Manila approximately one-half the total number of deaths occurs in 
children under one year of age. Prom papers read at this meeting 
and previously it is obvious that the largest share of it is due to 
improper nourishment. The poverty of the people makes properly 
marketed cow’s milk, either fresh or canned, an impossibility unless 
given ill the form of charity. This for the great mass of people is 
not only impossible but undesirable. How to bring a cheap supply 
within the reach of the poorer classes seems to be the acute phase of 
the infant-mortality problem. The raising of goats would seem to be 
the solution. Already experiments in breeding a hardy variety of milk 
goats have been inaugurated. This problem must not be abandoned, 
but be rapidly pushed to a solution,- for if left unsolved it involves 
the heaviest mortality we are at present facing. 

Putrefactive changes in foods. —Another complicating feature and 
cause of illness in the Tropics, particularly in the Philippines, is the 
putrefactive changes in nitrogenous foods which take place so rapidly 
in warm climates. The problem is either to provide ways properly to 
preserve such foods or to find suitable substitutes which will enable us 
to eliminate them from our tropical dietary. 

Imanitary liahits.—The food question brings in its trail another 
problem that is peculiarly ours and which we Imow to be the largest 
factor in the transmission of cholera and intestinal diseases. This is 
the habit of eating witli the fingers., Proper example has done much and 
the distribution of literature on, the subject has helped; but the masses 
are as yet untouched by either example or preept, and ye see years of 
discouraging struggle ahead of us before they can be broken of so fixed 
a habit, the menacepf wMeh is ae yet entirely beyond their comprehension. 

F&or statisU^ rpUch lor the particular problems. 
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The entire situation is hindered by our inability to secure proper sta¬ 
tistical mformation. This is due to a lack of officials in tiie provinces 
sufficiently skilled to make reiialde reports on tlie causes of death. 
Whether the municipal officials can be trained and educated to do this 
remains to be seen. As stated in the beginning, our work is first one 
of discrimination, a placing of onr heaviest artillery where the enemy 
is strongest. This we can not always determine on accoimt of the iiiae- 
ciiracy and incompleteness of available data. 


suT^nrARY. 

To summarize, it is to he understood that the health of these people 
is the vital question of the Islands. To transform them from the weak 
and feeble race wn liave found them into the strong, heaithv, and en¬ 
during people that they yet may become is to lay the foundations for 
the siiecessfiil future of the countiw. But it is not alone the problem 
of the Bureau of Health ; it is an economic and educational question as 
well. Every branch of the Government has its part to perform, and 
cooperation is essential. Good roads: agricultural iinprOvenieiits: the 
elimination of rinderi}est and other animal diseases: the general deveiop- 
nient of the country, which will gradually bring about a better standard 
of living; education, particularly along tlie lines of hygiene and sanita¬ 
tion (to which we give all the aid possible, but for the dissemination of 
which we will liat'e to depend upon the teachers and the public schools); 
the special training of the young men and women of the Islands in the 
professions of medicine and nursing—all the foregoing factors, with 
which we, as a Bureau, have nothing to do, are as important to the 
health conditions of the Islands as is the actual holding in check of 
epidemics and disease, the sanitary inspections, enforcement of regula¬ 
tions, etc., the opening and maintenance of hospitals throughout the 
Islands, and the various other things for which tlie Bureau of Health 
is directly responsible. 

The Government is not a rich one. How to do the most and the 
best with a limited income is still an acute question. You can see 
what an enormous proportion of that limited income it would take to 
cany out successfully any one of tlie various health projects enumerated. 
To give thorough attention to a particular one would involve an un¬ 
warranted neglect of the rest. Hence we have concluded we must do 
the best we can with the entire proposition, going slowly but making 
headway each year, each month, perhaps each day. 

It should be remembered that much of our appropriation is consumed 
in, ways unusual for, a health hureau. The maintenance and manage¬ 
ment of general and insane hospitals, orphan, asylums, homes'for ,the 
aged,'etc., falls to' our lot and is no' small burden. We ai® practically 
'cfeaning'Up tii^e Islands, ^ left,,Tool. and. insanitary and/diseased by 
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generations of liygienically ignorant peoples. We are stamping out the 
conflagration of disease started long before American occupation^ and 
not until it is stamped out can we look forward to tlie modern problems 
which come so temptingly before us. And so, much of our time, money, 
and effort is being constantly consumed in wnrks, the glory of wliicli is 
still behind the clouds. We are draining the land, as it were, b(3fore 
beginning the constructive health projects which are going lo make these 
people the strong and healthy race we intend them to be. 



THE PARTHENOGENESIS OF THE FEMALE CRESCENT BODY. 


By H. IL Neeb.= 


As is well kno\^Tij the parthenogenesis of the tertian gamete was first 
observed by Schandinn in a patient, Mrs. Kossel, and was accurately 
described by him. This discovery is very important as it gives a clear 
and natural esplanation of the canse of relapses in malaria, particularly 
in persons who have long since left the Tropics and are no longer exposed 
to active infection. This observation of Schandinn was afterwards con¬ 
firmed by Doctor Ton Hilst Karrewly and then by Doctors Merz and 
Bitiml. 

It seemed highly probable that a metamorphosis of the tropical and 
quartan parasites would occur in a similar manner and should be sought 
for in a similar way. When I was in charge of the civil medical service 
at Koeta-Eadja, during the hours of free consultation, I often had the 
opportunity of preparing blood-smears from natives who had contracted 
fever and had never been treated with quinine. Many of these patients 
were sufering from a severe infection with tropical malarial fever. Tor 
a long time my investigations were fruitless. However, two and a half 
years ago I examined Hood-smears from a Bengalese and discovered the 
particular forms of parasites shown in Plate I, figs. 1, 2, and 3. 

After an exhaustive consideration of every conceivable hypothesis, I 
finally came to the eonelusion that I probably had encountered parthe¬ 
nogenesis in the female tropical gamete. However, I hesitated to publish 
such a discovery without accurate verification and confirmation by com¬ 
petent authorities on malaria; therefore, I took the opportunity, during 
my furlough, to have my slides examined in Europe at Bordeaux and 
Hamburg. 

In tbe former city, Professor Le Dantee declared tbe forms represented by figs. 
I and 2 to be spornlation parasites, bnt quite different from those wbicb are 
found in tbe common scbizogenesis of flie tropical parasites. However, lie went 
no further than to state that in every case they were derived from a gamete. 

’ ^ Bead at the first meeting of the Far 'Eastern Association of Tropical Medicine, 
held at Manila, March, 10, lOlO. 

“Medical o^eer of theTirst class, dele^te from Her':Ma|eaty'h ^ovomtnent of 
'tbe Hetberlands Indies. , , ■ , •' . 

- ' V*' ' ' . '' " ' '' * TB' '' 
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Tile GSperieticed proiozodiogist, Doctor Von Prowazok, of the '‘Institiit fiir Sehifl^ 
and Tropenhygiene"' at Hamtmrg, declared the forms shown in figs. 1 and 2 to be 
parthenogenetic ones of tlie female orescent bodies. Professor Noclit found figs. 
1 and 2 to he very iiilerestiiig. lie bad never seen such forms, and, after duo 
consideration, agreed with me ihat we are dealing with a ease of partlumogenesis. 
Both the temporary assistant, Doctor Kodeinvaldt, of the army, and Doctor 
Gonder, assistant to Doctor Von Prowazek, suggested it to he barely possible ihat 
tlie forms represented two nucrogametoeyte.s, in wliich the cliromatic mass had 
just divided to produce the microgametes, whicli would have been expollefl forth- 
witli. I believe I can bring forward n number of well-founded objections to this 
view, as will he seen from the di.seussion below. Doctor Werner was of the 
opinion that an exact critique was scarcely possible, because tlie blood-smears 
had been stained with Cliemsa solution to which a small quaniity of a .solution 
of potassium carbonate bad been added, and under such circumstances it was not 
inconceivable that other portions of the cell and of the parasite might also have 
been stained in the same nmtiner as the chromatic substances. Doctor Mayer 
also found the forms under discussion to lie very peculiar, but lie.sitatod to (ex¬ 
press a dednite opinion regarding them. 

The interpretation of the parasitic forme which I demonstrated \yns 
still difficult, even after such anthoritios on malaria as Le Dan tec, Nfocht, 
Yon Prowazek and others had examined the slides. I tlierefoi’e deter¬ 
mined, to the best of my ability^ further to eliicichite this point .by prc})ar- 
ing colored plates of the segmenting parasites, accompanied by a detailed 
description of the latter. The facts regarding the preparation of tlie 
specimens are as follows: 

To the best of my recollection the .Bengalese patient already mentioned came 
to me during niy consultation hour. He appeared to be very feeble, was anannie 
and eaeliectic. His temperature wa.s between 38° and 30°C. The liver and spleen 
were enlarged. He had never taken quinine, 

I prepared two slides in the usual way from a ilrop of blood. The blood on the 
slides was congealed in a few sccotids by rapidly swinging them; tben the prepara¬ 
tions were immediately fixed with methyl-alcoliol and afterwards stained ffir i.wo 
hours with Giemsa solution (Grubier, Leipzig), 1 to 20, mixed with two or tlirei; 
drops of potassium carbonate, 1 to 1,000. 

Beautiful examples of Maurerks '^pcmiciosa gramikn'' could IniimKli*- 
ately be observed on the infected red blood corpuscles. The corpuscles 
themselves were not enlarged and they had the usual red color. 0.ne 
or occasionally two tropical rings were generally to be found in the 
infected ehromoeytes and these were as a rule grown. However, the 
majority showed the peculiarity of containing one very large and, in 
certain instancesy a double chromatic mass, the protoplasmic ring being 
proportionately very broad and coarse. I believe that many of these 
forms should he considered. as young gametes, which later would have 
become crescent bodies. 

. Moreover,: many crescent bodies could be formd, for the m part 
female, which were almost fall grown, or had recently attained maturity 
and whi^ warp gtill Enclosed; more or less, in membranes of different 
form and ^of a dank, bridk epfon The envelope'was very distinctly 
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recognizable as tiie stroma of the ehromocyte. In addition, a slight 
polvchromatophilia was present; basophilia could not be observed. 
However, there were peculiar, very large, retiform, brick-colored cells 
(macrophages from the spleen) and also a few macrocytes. 

After careful and repeated examination of the blood preparations, I 
arrived at the conclusion that a mixed infection was certainly not 
present, because only large rings of the tropical parasites, situated in 
eliromoctdes showing Maurer^s spots and crescent bodies, could be found. 

In addition to the blood constituents already described, the forms 
shown in hgs. 1, 2, and 3 were seen in tlie slides. These were examined 
with a Zeiss oil-immersion one-twelfth objective and Ho. 4 ocular, giving 
a magnification of 950. However, as an exact representation of all the 
details presented many difficulties when such an enlargement was used, 
I sketched figs. 1, 2, and 3 on a scale about 1.5 times greater, and they 
thus possibly represent an enlargement of 1,500; on the other hand, figs. 
4 and 5 are magnified only 950 times. If, now, we examine figs. 1 
and 2, it becomes evident that the parasitic body occupies almost all of 
the red blood corpuscle, which is neither enlarged nor faded. In fig. 3 it 
occupies approximately two-thirds of it; figs. 2 and 3 show some large 
parasites and fig. 1 two which are very minute. An elongated oval fom 
may be seen in fig. 1. This is indented on the right margin and has an 
obtuse and slightly deflected point at the right upper comer, this point 
being quite similar to that of many young crescent bodies in the same 
blood slide. On the other hand, the opposite pole of these young gametes 
is either round or obtuse. In fig. 2 the parasite is oval, with the narrower 
pole directed downwards, whereas that of fig. 3 resembles a crescent body 
with a convex projection on the concave side. The protoplasm of the 
malarial parasite is stained a very light violet-blue in figs. 1, 2, and 3; in 
figs. 1 and 2 blue predominates; in fig. 3, violet-red, and this color of the 
protoplasm corresponds exactly to that of the crescent bodies in the blood 
slides. We find in this protoplasm in fig. 1, especially at the left-hand 
upper comer parallel to the contour of the parasite, but not touching 
the periphery, a distinct, band-like, light violet-red chromatic mass of 
basic material in which may be observed small, dark red-brown, chromatic 
bands which are generally situated at right angles to the former. In 
these small bands may be seen one or two chromosomes (nuclear masses) 
stained very dark purple. This light, red-violet basic substance is prob¬ 
ably to be looked upon as a metamorphic change between the proper 
chromatic material and the protoplasm of the parasite. Between this 
broad, band-like basic mass and the periphery of the parasite we see 
imbedded in fig. 1 small, detached, chromatic points. In fig. 2 the light 
red-violet, band-like basic substance runs parallel to the periphery of the 
parasite, but touches the drcumfereu'ce almost at'every point and incloses 

94547—-S' ' ^ 
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three-fourths ot the coutour of the parasite. In. the rightj lower quarter 
there is an isolated islet of the same substa.nce in which arc imhcclded two 
lorgn, detached chromosomes. 

lYhcreas we detect ahoni 1b chromatic nuclear clots in hg. 1, in tig. 2 
we find only nhout 1‘3 of them. In tig. .‘h wlievc both polos and the 
remainder of the ])arasite show very divstinetly tliai it is (Jorived troin a 
crescent body, the chromatic hand may easily be distinguished as a 
crescent which runs fi'om the upper loft- to tire lower ]'ight-hand corner 
of the parasitic body in such a manner that tlie greater part of the 
convex margin of this band does not touch its concave iiuior side. A 
protoplasmic zone, which in som-e places is very narrow, may be seen 
intact between the two margins. In the basic mass of tliis Irand wo 
find imbedded darker chromatic dots. In the upper lialt these ace very 
rare, are small and not very distinctly differentiated; in tlu' lower half 
they are much more distinct and are more oi’ less dctaeliGcl, rGseml)ling 
particles of the basic material. Indeed, two of thcvse spots lie in the 
contiguous protoplasmic substance of tlie parasite. Furthermore, we 
find in fig. 1 an indefinite mass in tlie lower left-hand segment, con¬ 
sisting of irregularly scattered, varicolored, small chromatic dots, with 
transparent spots situated between tl.iem, making it appear as though 
the parasite were perforated by pinpricks. Between these, and also in 
the upper right-hand portion, a very typical, yellow-brown, coarsi? pig¬ 
ment occurs which bears all the peculiarities of the pigment of the 
crescent bodies. This spot, which is not easily defined, may, after the 
analogy of the tertian macrogamete, be considered as an unfertilized body 
{'B'esiWrper), in course of decomposition. Two large perforations may 
clearly be seen in fig. 2, and one smaller one, somewhat beyond the 
actual center of the parasite. Around these perforations the beautiful, 
yellow-brown pigment of the crescent body is visible. However, a 
distinct unfertilized body (Eeathorper) can not be discovered. 

In fig. 3 the corresponding pigment lies in the center of the proto¬ 
plasm. Here it is very beautifully imbedded and arranged like the 
stamens of the calix of a flower. 

We may affim, without fear of contradiction, from tlie morphological 
characteristics already described, that in figs. 1 - and 2 we are dealing 
with segmenting form.s. I wish by the following argument to meet the 
obfection raised by Doctor Eodenwaldt that, after all, these might be 
microgaraetOCytes, the chromatic substance’ of which is in tho act of 
disintegration, the microgametes being about to be expelled. 

1. As far as I laiow, microgametocytes, of which the chromatic sub¬ 
stance had already been segmented icm .iJm mierogametes which are io 
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be expelled, have never been seen in instantaneously congealed blood 
slides containing tropical gametes. A segmentation of tlie cbroinatic 
substance which lias progressed as far as it is shown in figs. 1 and 2 
would alsO; in my opinion, be impossible during the few seconds occupied 
by the process of congealing, unless we were inclined to concede that the 
segmentation had already begun in the circulating blood, which, how¬ 
ever, has not up to the present time been proved. We can only con¬ 
tinuously observe and follow the expulsion of the microgametes in fresh, 
uncongealed blood containing male gametes for fifteen to thirty minutes 
after its withdrawal from tlie body. 

2. The chromatic particles, if they were destined for the microgametes 
which are about to be expelled, would greatly surpass the latter in 
number. In fig. 1 we have approximately 15 of these and in fig. 2 
about 12. As far as I know, such a large number of niierogametes is 
never formed by one microgametoctde. 

3. The parasitic forms sketched in figs. 1 and 2 are much too large 
for tropical microgametocytes. Moreover, the' fonn of this intracellular 
parasite is not in accord with stich an hypothesis. It follows that we 
have to do with a sporular form. Therefore, w^e have only to decide, 
first, whether it is a case of a sexual segmentation or one of partheno¬ 
genesis of a macrogamete, and, second, the species of the parasite. 

Tonns nf malarial parasites of other mammals and birds may be im¬ 
mediately excluded from consideration, because it has- been proved by 
experiment that Iiuman blood can not be infected by these species. 
Hence we are lim.ited in our differential diagnosis to the tertian, quartan, 
and tropical parasites. Figs. 1 and 2 present no point of similarity to 
the product of a quartan schizogenesis; the number of cliromatic parti¬ 
cles for the merozoites is much too great, the pigment is yellow-brown 
and coarse, the protoplasm light violet-red, instead of light azure-blue 
as it should be ia the quartan parasite with Giemsa's stain. Moreover, 
after an exhaustive examination of the blood preparation, no sign of 
quartan infection in the form of rings, band-lilce parasites, or character¬ 
istic gametes can be found; finally, fig. 2 exhibits many and fig. 1 twm 
small MaureFs spots. 

When the red blood cells ax^e infected by ring-fomed paimites, they 
always exhibit MaureFs spots. Since I did not find a quartan infec¬ 
tion during the examination of the blood, w'e may also exclude from 
our discussion the parthenogenesis of the female gamete, which until 
now has never been observed. 

A tertian schizogenesis and a parthenogenesis of the tertian macro¬ 
gamete are'just as'readily excluded because of'the morphologic aspect 
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of the segmenting form,, the staining reaction with respect to (liemsa’s 
solution, the kind and color of the pigment, tiie absence of Sehiilliier's 
(lots, the fact that the infected (hi’oniocytcs are ncitlier enlarged nor 
faded, and the lack of farther tertian forms such as rings, anucbic 
forms, and gametes. In order to confirm the preceding view, namely, 
the inadmissibility of tertian parthenogenesis by (unnparison, 1 have 
added figs. 4 and *"), drawn with a magnification of hoO diameters. 
These specimens were prepared in an analogous manner and were 
stained witli Giemsa’s solution like tlie prcjiaration represented by figs. 
1, 2, and 3, witli the difference that they were stained for a sliorter time. 

Fig. 4 demonstrates the first stage, where the light-blue protoplasm is 
separated very distinctly to the right and left. The former is the Rest- 
Mrper, containing the expelled protoplasm destined to degenerate, a 
small chromatic mass, and a small quantity of pigment. The right 
side includes a spindle-shaped chromatic band, in w^diich there may 
already distinctly be observed a differentiation in the form of the darker 
granules, for the subsequent segmentation of the chromosomes. 

Fig. 5 represents the fi.nal stage of the parthenogenesis. The Rest- 
Urp&f is to be found situated in the upper lelt-liaiid corner witli a 
certain amount of marginal, violet-red, chromatic substance. In the 
lower right-hand quadrant may be seen a light-blue sporular form, with 
eight chromatic particles destined for the young parasites. The Resthor- 
per and segmenting fonn are very clearly discerned in both illustrations. 
Furthermore, a very marked enlargement and irregular, angular meta¬ 
morphosis of the red blood cells may be distinguished in both of the 
figures. The cells exhibit beautiful examples of Schuifner’s dots. Both 
forms of parthenogenesis were obtained from two of my blood slides 
made at Koeta-Radja two and a half years ago. These I submitted for 
verification to Von Prowa 2 :ek, Mayer, Eodenwaldt, and Gonder, of the 
Institut fiir Schiffs nnd Tropen-Krankheiten at Ilambiirg. These 
observers confirmed my own conclusions. 

It only remains to decide whether the forms illustrated in figs. 1 
and 2 result from sehizogenesis or parthenogenesis of the tropical para¬ 
site. I had an opportunity of comparing my blood slides with a long 
series of very characteristic sehizogenesis of the tropical parasite at the 
Institut fiir Schiffs und Tropen-Krankheiten at Hamburg. The differ¬ 
ences ate very important and are , as'follows : 
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Figs. 1 ayid 2. ! Fcldzogenesis of the tropical parasite. 

{a I Size. The segmenting form fills al- i Segmenting forms reacli a luaximum of 
most the whole normal-sized red ; two-thirds of the size of the cell, 
blood cell. 

(hi Shape. Fig. 1; Elongated oval-; Mostly .circular and generally situated 
shaped, with a slightly indented ^ in or near the center of the red blood 

margin on the right and termi- | cell. 

Bating in an obtuse and slightly ' 
bent point. i 

Fig. 2: Oval with its center , 
lying slightly outside the center 
of the blood cell. 

(e'i Clu'or/iosomes. Large, coarse, pur- i Small, fine, purple, separated from one 
pie-brown, peculiarly imbedded ! another, and distributed in a circular 

and arranged in a red-violet basic , manner around the pigment which lies 

substance which is band-like in in the center, 
form and which extends in a 
curve parallel to the margin of 
the parasite. 

(di Protoplasm. Stained light blue-; Idght azure-blue, including the small 
violet and identical vith that of chromosomes more or less. ^ 
the crescent bodies. 

(c) Pigment. Coarse, yellow-brown, Fine, dark-brown or black, mostly con- 
scattered, excentrieally situated, ’ centrated in one clump, generally 
quite similar to the pigment of situated in the center and surrounded 
The crescent bodies. by the merozoites. 

GENERAL COXCLFSIONS. 

In view of tlie differences noted above, wkich have been investigated 
also by ISTocht^ Yon Prowazek;, Mayer, Eodenwaldt, and G-ondery I 
believe I can exclude the schizogenesis of the tropical parasite in the 
case in question, so that nothing remains bnt to admit that here we 
are dealing with parthenogenetic forms of the tropical macrogamete. 
As eonhxniator}^ evidence, I desire to emphasize the following facts: 

1. The size and shape of the segmenting parasites, in which may be 
observed very distinctly in the upper right-hand corner of %. 1, the 
obtuse, slightly bent point, the crescent body, which point may be seen 
mneh better dn fig. 3, where the two poles can not be mistaken. 

2. The light, Mne-violet staining reaction of the protoplasm of the 
parasite, identical with that of the crescent bodies in the same blood 
preparation and entirely different from the light azure-blue coloring 
of the quartan and tertian parasites, which have been treated in the same 
way. 
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3. The coarse structure^ size, and peculiar arrangement oi the ciiro- 
inosomes, which for the greater part lie at right angles to the rod-violet 
band-like basic sahstanee. 

4. The coarse, yellow-brown pigment distributed in a small group, for 
the most part eccentrically ‘situated and quite similar to Jhat of the 
crescent bodies. 

5. The absence of a mixed infection, so- that only a si!iq)le tropical 
infection can be present. 

Whereas fig. 4, with its spindle-shaped chromatic band, presents tire 
initial stage of the parthenogenesis of the tertian macrogainete, and fig. 5, 
the completed segmentation, I wish to call attention to fig. 3, which 
shows the band-like chromatic mass in which an early division is already 
to be observed, analogous to the process illustrated in fig. 4. This form 
I consider as the earlier stage of the parthenogenesis of the tropical 
hiacrogamete, whereas figs. 1 and 2 represent the almost finished sporiilat- 
ing stages of the same metamorphosis. Moreover, fig. 1 in the lower 
left-hand quarter probably shows the Besthorper. 

I do ^ot conceal the fact that the form illustrated in fig. 3 was con¬ 
sidered at Hamburg to resemble a young crescent body; nevertheless, I 
consider myself bound to adhere to the opinion wliich I have set forth 
in this paper, an opinion which has been arrived at only after a careful 
and exact comparison of this form with the young crescent bodies in the 
same blood slide, which latter have a totally different appearance. 
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Plate I. 

Pigs. 1 to 3. Partlienogenesis of the tropical macrogamete 
Figs. 4 and 5. Parthenogenesis of the tertian macrogamete 
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ON MALARIA PARASITES OF THE ORANG-OUTAN. 


By G. SillBAYAilA.^ 

{‘From the InstiUite for Infectious Diseases, ToJcio.) 


,Tlie first and only investigation of the malarial parasite in the orang- 
outan was made by Halberstaedter and Prowazek in Java in the year 
1907, while reports on the malarial plasmodium of Maccacii^ are not lack¬ 
ing in the literature. By a comparative study, the authors established 
the species diagnosis between the parasite of 2Iaccacus and that of the 
orang-outan. 

The plasmodium of the orang-outan which I have studied and 
which is illustrated in the accompanying plates does not differ from the 
Plasmodium petheci spec. nov. Haib. u. Prow., except in the absence of 
stippling Zipfelung'') of the red blood corpuscles. The young forms 
appear as small rings which, as in the case of the tropical parasite of man, 
are composed of a nucleus staining red and of a crescent-like mass of 
protoplasm stainmg blue. Pibbon-like forms resembling those of the 
quartan parasite of man are also observed. In the adult parasite a 
vacuole appears between the nucleus and the protoplasm, and rod-like 
pigment granules are also present. The chromatin of the nucleus enlarges 
and becomes differentiated as the parasite increases in size. 

The sexual forms resemble the quartan parasite in respect to pigmenta¬ 
tion and staining reactions. The male sexual forms are rich in chromatin. 
The protoplasm takes a paler stain and is but slightly pigmented. The 
female gametocytes on the contrary contain dark protoplasm and are 
rich in pigment. The schizogony of the parasite of .tlie orang-outan 
takes place after the manner of the human tertian parasite. The nucleus 
of the schizonts divides into 12 to 16 parts, most of the pigment being 
situated in the center of the ceD. 

* Bead at the first biennial meeting of the Far Eastern Assoeiation of Tropical 
Medicine, held at Manila, March 12, 1910. Translated from the German, 

“Del^ate from His Imperial Japanese Majesty^s Government. 
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Plate L 

Fig. 1. Pla,smodium peiheci sp, nov. Ringform like the tropical plasmodiimi. 

2. Amceboid form with vacuole. 

3. Double infection. 

4. Adult form with pigment granules and differentiated chromatin. 

5. Microgametes like quartan parasites, 
fl Maerogametes like quartan parasites. 

7. Schizogony according to the type of the human tertian parasite. 
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MALARIAL FEVER DURING THE PUERPERIUM.' 


By J. ATicixsoNr 


"Wlieii considering the subject-matter for a paper to be read before 
this most important gathering, containing, as it does, members from 
practically all the countries east of Snez, it occurred to me that some 
useful practical deductions might be arrived at by the discussion of the 
puerperiuni complicated by malaria. As a text for these remarks I 
shall give you the notes of two of the cases which have occiin*ed in my 
twenty-two years of clinical experience in Hongkong. 

The first was that of an- Endisli lady, who w’as admitted to the Maternity 
Hospital of the Government Civil Hospital on December 21, 1902. The patient 
was a primipara at full term, who stated that she had been suffering from fever 
for some days before admission, and that her temperature had been as high as 
40.5°C. (105“F.). Though not in labor, the patient was recommended to enter the 
hospital at once, both on account of the fever and especially because both she 
and her relatives were very anxious in regard to her condition. She was admitted 
the same evening, and her temperature at 9 p. m. was 38.9°C. (10L6®F.). She 
was placed on low diet, and a diaphoretic mixture to be taken every four hours 
was prescribed. On the following morning her temperature was normal. 

A blood film was examined at this time and simple tertian parasites and ring- 
forms were found. Three-tenths of a gram (5 gi-ains) of quinine was ordered 
every four hours. At 6 p. m. on the .evening of the 22tl labor pains commenced. 
At 6 a, m. on the 23d her temperature was 37.S®C. (100®F.) , and at 12.15 p. m. 
the child was born. 

Beyond slight post-partum haemorrhage, whieli was checked with a hot lysol 
douche, the labor was normal. 

Quinine was continued as before. At B p. m. her temperature was 4:0‘‘C- 
{104°F.). The fever was evidently due to a tertian attack, as next morning the 
temperature was normal. From this date there was no more fever; the quinine 
was continued, and on the 27tli the note was made that a blood film showed .some 
ring-forms but no simple tertian parasites. 

The patient was discharged eighteen days afterwards, free from malaria, re¬ 
peated blood examinations having shown no parasites. 

Tills case is one of interest from the fact that the' patient had only 
arrived in the colony a few months previously. She had never to her 
Imowiedge had malaria before and did not come from a malarial coimtry. 

^ Read at the first meeting of the Far Eastern Association of Tropical Medicine, 
held at Manila, March 10, 1910. 

“Principal medical ofilcer, Hongkong; delegate ''from . the government ■ of' 
Hongkong. ' , ' A - ' 
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During her stay in Hongkong; however, she had I'esided in a localiiy 
(MacDonald Eoad) known to be infested with Anopheles and where 
malarial fever was rife. In tlie previous summer extensive building 
operations had been carried on in tins district of the towU; many 
European houses having been built tlierO; and malarial lever was very 
prevalent. In the Annual Report of the Medical Department lor the 
year 1903 I find; under the heading “Antimalarial measures/’ the 
following : 

Tins locality liad been ospueially dealt with, much undergrowth liad been 
removed, pools of stagnant waters had been' drained, and the oiullahfi parlially 
trained. In the winter months a general fumigation of the servants' quarters 
in the houses of this district was carried out by the sanitary hoard stafl with 
the object of killing off the Anopheles and their ova. 

In this case immediate blood examination revealed the cause of the 
fever, and the subsequent rise of temperature after labor caused no 
anxiety as to sepsis. The blood examination also ena])]ed the attending 
physician to ease the mind of the patient and assure lier redatives as to 
the favorable prognosis of the case. 

The history of the next case is one in which an attack of malarial 
fever induced premature labor. It occurred as recently as hTovember 
last and the history is briefly as follows: 

On> November 27 last I received a telephone message that a case of premature 
labor was being sent to tbe Victoria Hospital for Women and- Children from 
Stonecutters’ Island. 

I must mention that arrangements have been made whereby the women and 
children from the military, when sick, are sent to this hospital. 

At 3.45 p. m. that day I received a note from the sister on duty stating that 
‘■•'the patient had just arrived, looking very ill, lier temperature being 40®C. 
(104®T'.) and pulse 128. She eomplainedl of severe headache, great thii’st, and 
had severe pain in the right side. The perineum was ruptured, very much swollen, 
and tender to the touch.” 

I sent word that the patient should be admitted to the isolation ward, ns tin* 
hospital was rather full, there being several recent confmement case.s under treat¬ 
ment- It appeared to me that the case might be one of acute puerperal sepsis. 

On examination I found the patient to he an English woman with a small, 
eight-months^ bahy, weighing but 2 kilos (4| pounds). Her condition was as 
described by the sister| in addition, she had a brown, dry tongue and was com¬ 
plaining of severe headache. 

She was* the wife of a sergeant in the Royal Garrison Artillery and had been 
in Hongkong for two years, during the whole of which time she had been living 
in the married quarters at Stonecutters’ Island, situated in tbe harbor some 3 
miles from Victoria. ■ 

Eighteen months before she had suffered from an eight weeks’ abortion, other¬ 
wise her medical history wa.s good and she had not previously had malarial fever. 

As she was so ill I did not disturb her further that night, but gave her I 
gram (15 grains) of trional and ordered fomentations of corrosive sublimate to be 
applied to the swollen, torn perineum. The following morning the patient had 

' •Be.j^rt of, tbe Triwcipal Givil Medical'.O^cer for tbe.year 1902, p. 264, 
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improved; she had slept well, the headache was gone, and her temperature and 
pulse were normal. Tlie swelling of the perineum wa.s much less marked iind 
the loehia were not offensive. 

I then questioned her as to her illness and she inforined me that the fever had 
eommeneed suddenly with an attack of shivering on the 25th of the month. On 
the 26th labor pains set in, and the child was born at 3 a. ni. on the 27th. A 
military doctor had seen her and immediately ordered her removal to Hongkong. 

This necessitated her traveling by a lannch for over an hour, and then being 
transferred on a stretcher to tlie Victoria Ho.spital, some 1.000 feet above the 
sea level. Naturally, she arrived in a somewhat collapsed condition, hut soon 
rallied on being placed in a warm bed and after being given some stimulant. The 
pain she described in her right side was evidently muscular. 

On examining her blood on the morning of the 28th, I found it to be swarm¬ 
ing with benign tertian }>arasites. She was given 0.3 gram (5 grains) of quinine 
every four hours, together with an en'ervescing mixture containing 4 minims of 
dilute hydrocyanic acid to help her to retain the drug. As the swelling of the 
perineum had subsided, T removed several small sloughs and inserted a deep silk¬ 
worm suture under cocaine ainesthesia. Her temperature did not rise again to 
37,8®C. (100°F.), and she made an uninterrupted recovery. On January 3 she 
was discharged ironi the hospital quite well, accompanied by her baby, who then 
weighed 3 kilos (C§ pounds). 

Both these cases might have caused considerable anxiety to the 
medical attendant had they not ocenred in a malarial country where 
the physician was alert for this complication. So much does malaria 
complicate practically all illnesses in Hongkongj especially in the hot 
summer months, that it is a mle with us to give parturient cases quinine 
whenever there is the smallest rise of temperature after labor. The 
practical question must also be considered of how far one is justified 
in giving quinine daily as a prophylactic to women during the period 
of pregnancy. Many physicians are chary of doing so, as they think 
it may from its ecbolic action on the uterus induce abortion or pre¬ 
mature labor. In my opinion, it is malarial fever that is more likely 
to produce that efieet, and I am in the habit of always advising the 
daily dose of 0.130 gram (2 grains) during the summer months, especially 
to pregnant women whom I have known to have been subject to attacks 
of malarial fever. 

The following is quoted from Dr. Albert H. Smith: ^ 

Quinine has no power in itself to -excite uterine contractions, but simply acts 
as a general stimulant and promoter of vital energy and functional activity. 
In normal labors at Ml term, its administration in a dose of 15 grains is usually 
followed in as many minutes by a decided increase in the force and frequency of 
the uterine conti’actions, changing in some instances a tedious exhausting labor 
into one of rapid energy, advancing to an early completion, 

Qxduiue promotes the pennaueat tonic contraction of the uterus, 
after the expulsion of the placenta. Women that had flooded in former 
labors escaped entirely; there not having been one instance of post- 


*fmm. Coll Phys. P'hiladelphw (137B) ^ 183. 
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partuiii hamiorrliage in. 42 cases so treated. It also (liiniiiished the 
loeliial flow where it had been excessive in former labors, the change 
being remarked upon by the patients; it consequently lessens the sever¬ 
ity of the after pains. Cinclionism is very rarely observed as an elfeet 
of large doses in partniicnt women. 

I have discussed this question of the supposed ecbolic pliysiological 
action of quinine with several of the medical practitioners in Hongkong 
and they agree with me that this action is very sliglit; some, in con- 
cun'enee vhtli myself, donht that it has any effect in this way, and I 
am inclined to believe with Dr. Albert Smith that it acts more as a 
general stimulant 'and promoter of vital energy and functional activity. 
Of one thing I am convinced, and that is that when quinine is admin¬ 
istered in malarial fever it expends its energy in killing the plasmodium 
and does not produce any deleterious effects on the system. 

The large doses of qninine which are sometimes required seem ex¬ 
traordinary, but these doses can be given with impunity in some of 
those malignant cases of malarial fever which every physician who 
practices in malarial countries has occasionally to deal with. 

Similarly, large doses ,of other drugs are sometimes necessary in 
certain other diseases and are tolerated by the economy. I need only 
instance mercury in the treatment of syphilis and arsenic in the treat¬ 
ment of certain forms of anaemia. 



TROPICAL BRONCHOMYCOSIS. OBSERVATIONS ON A NEW 
SPECIES OF EPIDERMOPHYTON FOUND IN TINEA 
CRURIS. A NEW INTESTINAL SPIRILLUM.^ 


By Aldo Castellani.' 


TROPICAL BRONCHOMYCOSIS. 

During the six years of my residence in Ceylon I have often been 
struck by the comparatively large number of cases of subchronic and 
chronic bronchitis which the physician on superficial clinical examination 
would suspect to be of a tubercular nature, while complete investigation 
shows constant absence of tubercle bacilli in the sputum. The ophthal¬ 
mic and cutaneous reactions are negative, and inoculations of the 
sputum into susceptible animals are also negative. Some of these proved 
to be cases of bronchospirochsetosis, the condition described by me in 
1905. In other instances, however, neither spirochsetse nor tubercle bacilli 
are found, and in a certain number fungi more highly organized than 
bacteria are present. These are cases of bronchomycosis. I have encoun¬ 
tered at least 20 cases of this afiection in Ceylon, basing the diagnosis on 
the result of the microscopic examination, and have culturally studied 
the fungi isolated from 4 eases. In Ceylon a mild and a graver t^'pe of 
this disease may be distiguished. In the mild t}^e the patient complains 
of cough with mucopurulent expectoration. There is no fever, the 
general condition is fairly good; the physical examination of the chest 
ivill show nothing at all, or a few moist and dry rales. In the severe 
type, the disease closely resembles phthisis, the patient becomes emaciated, 
there is hectic fever, mucopurulent and bloody expectoration; the physical 
examination of the chest reveals patches of dullness, fine crepitations 
and pleural rubbing. I may cite a few instances of each type. - 

Gme 1 {mild type), —B. A., young European, occupation tea-taster, lias 
been in Ceylon eight years, has had no disease of importance. He remains several 

^ Read at the first biennial meeting of the Far Eastern Association of Tropical 
Medicine, held at Manila, March 12, 1910. 

’Professor of tropical medicine and lecturer on derniatology, Oeylon Medical 
College; delegate from the government of,Ceylon. 
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hours daily in rooms full of tea dust and Huff niul says thai lie often smills 
various teas, a pincdi of tlio tea in his nostrils. Foi' six months lie has 

complained of a couij'h with a certain amount of inncopiirulent expectoration. No 
fever. The examination of the chest reveals notliinj^. Alicroscopic examination ol 
the sputum for tubercle bacilli is neg-ativo. In fresh preparations a few branch¬ 
ing: mycelial tubes are visible; very few free spores. 

Treatment: Ordinary cough mixtures were useless; iiotassinni iodide in large 
doses cured the (‘ondition in four weeks. 

Cdse 2 iinild —Air. S. A., European planter; is eompidled to remain for 

a couple of hours daily in the lea faetory. lie consulted me in September, IDOh, 
<and informed me tliat he was sutVering from what the planters call ^‘tea-factory 
eough;” lie had mucopurulent expectoration; no fever; his general condifcioti 
was fairly good. The microscopic examination of the sputum for tubercle bacilli 
wa.s negative. Numerous spores and mycelial tubes of an oi’dium-like fungus were 
present. 

Treatment: Potassium iodide in 1.0 gram (15 grains) doses four tinu^s daily 
cured him in thre(‘ weeks. 

Cftfic S (fievere iypr\. —Air. AL, a planter. The sputum had been examined 
many times for tubercle bacdlli by his medical attendants with negative results, 
When the patient arrived in Colombo he was extremely weak, die had serotiue 
fever, bloody expectoration, tine crepitations and pleural rubbing on hotli sides. 
I examined the sputum many times for tubercle bacilli with luigative results. 
Inoculation into guinea pigs was negative. Fresh preparations always showed 
numerous spores and some myeeliai threads. Cultures were made from the. 
sputum on agar and on various sugar media. The orily germ grown was a 
hyphomycete which showed the same morphological characters as that present 
in the fresh preparation, and a streptocociis. The patient became gradually worsts 
The cough was not relieved by guaiacol, duotol, nor by potassium iodide. He died 
tliree weeks after arrival. 

(Jgsc Singhalese convict in Akhara jail, near Colombo. The symptoms of 
his disease w^ere at first obscure, and various diagnoses, including typhoid, malaria, 
and phthisis, were suggested. The sputum was sent to me several times, hut 
tuberede bacilli were always absent. Instead, a saceharomyces and oidium-Uke 
fimgus were found. The patient was later transferred to the clinic for tropical 
medicine where I kept him under ohservaiion for two months. The cough slowly 
decreased and finally stopped, the fever cumipletely disappeared. His blood by 
means of WddaFs reaction was shown to contain agglutinins for the cultures of 
the oldium-like fungus, and the saecharomyces, 

BAeTEKIOnOOTO.VL IXVESTIOATION OF THK FIINUa FOUND TN THE FOUR CASES. 

In four cases I plated from the expectorations and grew the liypho- 
mycetes. In the case from the Mahara jail, as I briefly stated^ two 
fungi tvere present—a saecharomyces and an oidium—in tlie other three 
cases only oidium-likc fungi were observed. 
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Description of the sa-ccluirompees. —In fresh preparations of tlie spiitnin the 
organism appeared as oval, rounded budding cells. It was Gram positive. Tiio 
cultural characteristics are summarized, in the following table. 


The cultural characters of the saccharomyces at r?7®0. 


Medinm. j Percent.! Characters. 


Glueose-litmus broth ... 

2 i Acid and gas. Thick pellicle, | 

Lsevulose-litmus broth_ 

1 1 Do. i 

Maltose-litmus broth_ 

2 ! Practically no change. Thick white pellicle. ' 

Galactose-litmus broth 

1 : Do. 

Saccharose-litmus broth_ 

2 Do. 

Lactose-litmus broth.. 

2 Do. 

Mannite-litmus broth_ 

2 Do. 

Dulcite-litmus broth_ 

2 Do. j 

Dextrin-litmus broth.. 

1 Do. j 

Raffi nose-litmus broth .. 

1 : Do. i 

Arab]nose-litmus broth_ 

1 ■ No change. Delicate pellicle. | 

j Nutrose-iitmus broth_' 

' 1 : No change. Very delicate pellicle. 1 

i Inulin-iitmus broth_ 

1 1 \ Practically no change. Thick white pellicle. 

: Adonite-Iitmus broth_ 

1 No change. Delicate pellicle. 

Litmus milk 

! No change. 

Rroth . . 

^ Glear^ thin pellicle. Slight sediment at bottom of tube. 

Peptone-water 

' t'lear, slight sefliment at bottom of tube. Praetieallv 


1 no growth. 

Rernm 

! White growth. Not liquefied. 

Agar 

' Delicate whitish grow^th. (Delicate on saccharose and 


1 acid maltose-agar.) 

Glucose-agar__ 

_i Very thick growth. 


Description of the Oidium^HJee fungi. —In fresh preparations of sputumj septate 
mycelial tubes 3 to 4 jU. in breadth were .seen at the terminal end of each, of which 
two to four shorter ovoid elements could often be observed; numerous free, oval, 
roundish spores 4 to 8 ici were also seen. The organism tvas positive for Gram’s 
stain. On ordinary agar and various sugar agars the fungi grew abundantly, 
producing roundish, thick, white, creamy colonies which later coalesce. The 
cultural characteristics in various sugar media are collected in the following table, 
in which for comparative purposes those of the saccharomyces are repeated. 
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The GtiUural characters of oidium (strain 1) at 37° G. 


Medium. 

Percent. 

Characters. 

Glucose-litmus broth_ 

2 

Acid and gsus. No pellicle. Abundant growth til 



bottom of tube. 

Lmvulose-litmiis broth_ 

1 

Do. 



Acid. Gas in 2 days. No pellicle. Ahiindant growth 



at bottom of tube. 

Galactose-litmus broth_ 

1 

Aeid and very slight gas. No pellicli*. Fairly abiin- 



dant growth at bottom of tube. 

Saecharose-litm\:s broth- 


Acid and gas. No pellicle. Abundant gnjwth at 



bottom of tube. 

Lactose-litmus broth_ 

2 

No change. Very slight growth tit bottom of tube. 

Mannite-litmus broth_ 

2 

Do. 

Duleite-iitmus broth. 

2 

Do. 

■JDextrin-litmus broth.. 

1 

No change. Fairly abundantgrowth at bottom of tube. 

Rafifmose-litmus broth_ 

1 

No change. Very slight growth tit bottom of tube. 

Arabinose-litmus broth_ 

1 

Nochange. Fairly a bund ant growth at bottom of tube. 

Nutrose-litmus broth_ 

1 

No change. Slight growth at bottom of tube. 

Inulin-litmus broth. 

1 

No change. Very slight growth at bottom of tube. 

Adonite-litmus broth_ 

1 

No change. Fair growth at bottom of tube. 

Litmus milk __ 


No change. 

Tlrnth .. 


Clear. Fine (thin) pellicle. Slight sediment. 

Ppptorif* xv»tpr 


Clear. Thin pellicle. ; Slight sediment. 



Creamy growth, surrounded by a zone of yellowish- 



pink color. Not liquefied. 

AgHI’ , ,... 


Thin white moist growth. 


1 i 

Very thick wax-like growth. (Also very thick 

. . ! 

saccharose and acid maltose-agar.) 


The cultural characters of oidium (strain 2) at 37°0. 


Medium. 

Per cent. 

Charactors. 

Glucose-litmus broth -. 

2 

Acid and gas. No pellicle. Good growth. 

La:vulose-litmus broth.. 

1 

Do. 

Maltose-litmus broth_ 

2 

Do. 

Galactose-litmus broth__ 

1 

Acid and gas. No pellicle. Fair growth. 

Saccharose-litmus broth_ 

2 

Acid and gas. No pellicle. Good growth. 

Lactose-litmus broth___ 

2 

No change. Slight growth at bottom of tube. 

Mannite-litmus broth. 

2 

Do. 

Dulcite-lithius broth 

2 

Do. 

Dextrin-litmus brotli_ 

1 

No change. Fair growth at botlOTU of tube, 

Raffinose-litmus broth__ 

1 

Do. ’ 

Arabinose-litmus broth,-_ 

1 

Do, 

Nutrose-litmus broth___ 

1 

Do. 

Inulin-litmus broth . 

1 

Do. 

Adonite-litmus broth.. 

1 

Do. 

hitmus milk.:__ 

Broth——_—_ 1 . 

Peptone water___ 

Serum,—_ 


No change. 

Clear. Very slight pellicle. Practically no growth. 
Clear. Practically no growth. 

Growth white and shining with the serum under the' 
growth and immediately surrounding it of a distinct 

Agar—_____ 

Glucose-agar . 


i^'dish color. Not liquefied, 

Vegy tlfin, white growth* 

Thick growth.; White, waxy spirface. (Also very thick 
oheaecharo^ and acid,ihhltose-agar.) 
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The cultural characters of o'idium (strain S) at 37^0. 
Medium. 

Glueose-Iitmus broth_ 

Lffivulose-litmus broth_ 

Maltose-litmus broth .._i 

Galactose-litmus broth_i 

Saccharose-litmus broth_ 

Lactose-litmus broth_! 

Mannite-litmus broth_! 

Dulcite-iitmus broth.__i 

Dextrin-litmus brgth_i 

Raffinose-litmus broth_i 

I Arabinose-litmus broth_■ 

; Nutrose-litmus broth_; 

; Inulin-litmus broth..■' 

j Adonite-Iitmus broth._i 

j Litmus milk.i 

j Broth... 

1 Peptone water. 

I Serum.... 

I Agar....I 

j Glucose-agar...| 


The cultural characters of o'idium (strain 4) at 


r.. 

\ Medium. 

Per cent. 

Characters. 

1 Glucose-litmas broth_ 

2 

Acid and gas. No pellicle. Good growth at bottom 
of tube. 

.Ltevulose-litmus broth. 

1 

Do. i 

Maltose-litmus broth ..— 

2 

Do. 1 

Galactose-litmus broth_ 

1 

Acid. No ga.s. No pellicle. Good growth at bottom j 
of tube. ' 

Saccharose-litmus broth_ 

2 

Acid. No pellicle. Good growth at bottom of tube. 
Slight gas at eleventh day. 

Tjactae-litmus. broth_ 

2 

No change. Good growth at bottom of tube. 

! Mannite-litmus broth.. 

2 

Do. 

1 Duleite-litmus broth_ 

2 

Do. 

Dextrin-litmus broth.. 

li 

Do. 

Raffinose-litmus broth_ 

1 1 

: Do. 

Arahinose-litmu.s broth_ 


Do. 

Nutrose-litmus broth.. 

li 

Do. 

Inulin-litmus broth_ 

: 11 

Do. 

Adonite-Iitmus broth_‘ 

1; 

Do. 

Tjitmns nril'k , ' 


No change. 

. Broth.—.1 

. 

Clear. Slight sediment. Practically no growth. 

Peptone water___1 

1___ 

Do. 

Serum___ 


Whitish growth. Not liquefied. 

Agar-i 


Thin white moist growth. 

Glucose-agar_ 

___ 

■ Very thick wax-like growth. White. (Also very thick 



on saccharose and acid malt«e-agar.), ‘ 


Per cent. I Characters. | 

2 j Acid and ga.s. No pellicle. Good growth at bottom ; 

j of tube. i 

1 I Do. I 

2 I Do. i 

1 I Acid in 5 days. No ga.s. ^ 

2 I Acid and gas in 5 days. I 

2 ; No change. Very slight growth at bottom of tube. f 

2 I Do. J 

2 ; Do. ' i 

1 : Do. i 

1: Do. , . i 

1 ; Do. ? 

1 : Do. i 

1 i Do. 

1 I Do. 

- 1 No change. 

- Clear. Slight sediment. Practically no growth. 

..; Do. 

-1 White growth. Slight pigmentation surrounding bot- 

I tom of growdh after 10 days. Not liquefied. | 

—.j Very thin white growth. ! 

-1 Thick white wax-like growth. {Also very thick on 

j saccharose and acid maltose-agar.) 
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GilUural reactions at 37 ^ 6 '. after fourteen dai/s. 

[A. —production of acid; (1. = production of gas; 0 = no change.] 
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“Very slight gas. ’’Thin pellicle. *• Practically no growth. 


It will be seen from the table that the four strains of oidiiim isolated 
are identical in all their cultural characteristics except that nanibers 1 
and 2 produce acid and gas in galactose, while strains 3 and 4 produce 
only acid. This has always remained constant, although I have repeated 
the reactions several times. All the four strains are different from the 
ordinary O’idium alhicam and Oidimi ladiSj as they have no action on 
milk, at least within three weeks. As regards the saccharoinyces, its 
cultural characteristics are different, as far as I know, from any other 
saecharomyces as yet described. 

CONCLUSIONS. 

1. A type of bronchomyeosis in which oidinm-like and saccliaromyces- 
like fungi are found is not rare in Ceylon, The condition might be 
called bronchooidiomycosis, or more briefly broncliooldiosis. 

%. Two types of the condition may be clinically distinguislied, a 
mild and a severe one; the latter closely resemblies phthisis. The mild 
type is apparently amenable to treatment with potassium iodide. 

3. The strains of oidia found in my cases are different from the ordi¬ 
nary OMium alUcans and OUium lactis, as they do not affect milk. 

4. All the strains found by me are identical in all respects, except 
that some produce gas in galactose and others do not. For the oidium 
which produce gas in galactose I propose the name O'idium tropicah; 
for the saecharomyces I suggest the name Baccharomym Immi, 










TROPICAL IUlONCHO>IY€OSR>'. 2fj:j 

5. The diagnosis of bronchookliosis can be made oniy by baeterioiogic 
methods, it is differentiated from phthisis by the absence of tubercle 
bacilli and the negative animal inoculations; from bronchial spiroelne- 
tosis by the absence of spiroch^t^e: and from endemic hiemoptysis by tlie 
absence of the ova of the trematode. 

6. Cafe should be taken before making tlie diagnosis of broncliomy- 
eosis that the sputum is collected in sterile vessels and examined as soon 
as possible^ because sputa left exposed to the air frequently become con¬ 
taminated in the Tropics with various species of nonpailiogenic saceliaro- 
myces and o'idia. Primary bronchomycosis sliouid be also differentiated 
from those cases of chronic debilitating disease in which O'idium afhlvans 
spreads from the mouth to the bronchi. 

OBSERVATIONS ON A NEtV SPECIES OF EPIDERMOPIIYTON FOUND IN 
TINEA CRURIS. 


In 1905 I separated dhobie itch from tlie ordinary forms of tinea 
corporis and Macleod suggested for the affection the term tinea cruris. 
I stated at the time that the eruption was caused by different species of 
fungi, the commonest of which a few months later I termed Trlchophjton 
cruris. Fernet found and described a fungus, from a case of tinea 
cruris, and later I gave the name of Tr. pcrneti to this species. In 
1907 Sabouraucl made an investigation into an epidemic of tinea cruris 
occurring in Prance and he also came to the coiieiusion that tinea, cruris, 
or, as he prefers to call it, tinea inguinalis, should be separated from 
tinea corporis. He created a new genus for the tryehoplmon-like organ¬ 
ism observed in the disease— Epidermophjton. The principal character¬ 
istics of this genus are that the fungi do not attack the hair follicles, 
do not produce suppuration, and that cultures show forms of degenera¬ 
tion in a very short time. Sabouraucl isolated only one species in all 
of his cases: but in the Tropics, in my experience, there can not be any 
doubt of the plurality of species of the fimgi producing tinea cruris or 
dhobie itch. The fungi described so far are: 

1. E^pidermophpton omris Castellani, 1905. U. hiffuhmh^ (Sabowaud), 1907. 

Colonies in maltose agar whitish, occasionally, orhienlar; later showing a 

greenish color. 

2. Epidermophpton pcrneti Castellaiii, 1907. Trychophyion penieti 

Colonies in maltose agar Of a delicate pinkish color. The pinkish color is Imt 

in suhenltnres. 

To these two species I am now in position to add a tliircl, which I will 
designate as E. mlrum and which I have isolated from two cases of the 
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so-cailed eczeBiatoid type of tinea cnuis. In one patient the eruption 
was localized to the groins, scrotum and thighs; in the other, besides the 
scrotum and thighs the armpits and portions of the chest and abdomen 
were affected. I may here remark that tinea cruris is not always 
localized in tlie groins or the armpits. The affection generally begins 
in these regions, but in many cases it may spread to any other part of 
the body except the scalp; indeed I have seen a few cases in which the 
disease started on the chest, arms, or face, and then spread to the groin 
and a.rmpits. 

DESCRIPTION OP THE FUNGUS. 

In preparations from the affected parts in potassium hydroxide mycelial tubes 
and free spores are observed, identical to tho.se seen in E, cruris and E. perneti, 
and similar to those of anv Trycliophyton of the megalosporon type. The spores 
are large, globular, 4 to 6 /a in diameter, with a double contour. The mycelial 
tubes, 2 to 3.5 im, are straight, bent, or variously shaped. 

CULTURES. 

BC’hcuraud agar.—The, growth begins to appear four to six days after inocula¬ 
tion as a raised, red spot which gi-adually enlarges. The full-grown colonies are 
of a deep red color, either with a central knob or crater fonii, and are partly 
covered, especially the central knob, by a white down. In old cultures this may 
cover the entire growth and may hide the red pigmentation almost completely, 
The pigmentation even as far as the nineteenth subculture has not been lost. 

Glucose agar .—^The cultures are of a wery deep blood-red color, and portions of 
the medium take the same tint. Tn old cultures a large amount of white down 
is present over the entire surface of the growth, but scraping this out, the red 
pigmentation is then extremely well marked. The red pigmentation at the time 
of writing is still characteristic-in the nineteenth transplanted subculture. 

ilfannife.-~Colonies deep red, covered with white down and with central knob. 
After a time the whole surface of the growth shows abundant, whitish fluff. 

Maltose .—In 2 per cent maltose agar, alkaline or acid, the colonics are whitish; 
in 4 per cent maltose agar they may occasionally be red. 

Ordinary agar.—The fungus grows well, white colonies with a central knob 
being formed; later on these show a peripheral greenish ring, encircled by a thin 
wbitisli or whitish-green zone. 

Saccharose agar .—A central white knob and later a yellowish ring are green, 
finally a whitish zone forms at the periphery. 

Glycmne agar.—White growth with central white knob and white powdery 
surface, 

The principal cultural characteristics already described and those presented in 
other media are collected in the following table. 
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The principal cultural characters of epidermophyton ruhrum. 

Medium. Per cent, j Character.^. 

Saboiiraud agar__' Red gro'vvth. 

Glucose agar- 2 i Deep red growth with later white fluffy surface. 

Manniteagar_ 2 j Do. 

Saccharose agar-. 2 j Cream growth with white, powder-like surface. 

i Maltose acid agar.. 2 ; Do. 

; Malto.se alkali agar_ 2 ■ Do. j 

i Laeto.se agar..; 2 ' Do. i 

Glycerine agar___. 2' Do. i 

Saccharine agar.—j 2 i White growth with white, powder like .surface. {After ; 

[ i j 1 month the growth on saccharose presented a white i 

! : central knob surrounded by a grayish-white zone. I 

I ‘ This grajish-white zone was surrounded by a distinct = 

' ; yellow ring and outside this wa.s another zone of 1 

I ' gray white color.) ! 

I Agar (plain)...j As saccharine. i 

; Gelatine--!_j White growth. Uonliquefied after 21 days. I 

i Serum.. !_| Nonliquefied after 21 days. J 

' Litmus milk... 1 _Alkaline. Complete separation in 7 days. i 

; Broth.—.i_| Grow-th on surface and at bottom of tube of pale yellow , 

j i color. I 

‘ Peptone water. !_| Growth at bottom of tube. White. j 

Lactose-litmus broth- \ 2 | No acidity. Good surface growth of greenish-white j 

, ! color. • ; 

! Mannite-litmus broth- 1 2 ' No acidity. Good surface growth. White. 

■ Duleite-litmus broth..| 2 i No acidity. Good growth at bottom of tube. 

1 Glucose-litmus broth-2 f No acidity. Good .surface growth. Red with whitish 

I I down. 

I Maltose-litmus broth-j 2 No acidity. Superficial %vhitish growth. 

1 Saccharose-litmus broth_{ 2 No acidity. Superficial greenish-white growth. 

[ Laevulose-litmus broth-2 No acidity. Abundant greenish-white surface growth. 

j Inulin-litmus broth. I 2 No acidity. Abundant greenish-yellow surface ’ 

j ; growth. j 

I Baffino.se-litmus broth_| 2 I No acidity. Abundant greenish-white surface growth. | 

I Galactose-litmu.s broth_j 2'No acidity. Abundant greenish-yellow surface i 

j : growth. ’ 

i Dextrin-litmus broth- 2 ; No acidity. Only slight growth at bottom of tube, j 

I } j none on surface. i 

j Arabinose-litmus broth-1 2 j No acidity, Greemsh-tvhite surface growth. I 

i Adonitc-litmus broth-j 2 | Noadditv. Growth only at bottom of tube and very | 

; I : sliBh,. ■ I 

1 Kutro.se-litmus broth..——-I 2 i No acidity. Growth at bottom of tube and also abun- : 

j ! dant surface growth of greenish-yellow color. ' 

Ohservatio?is on suheultures .—Subciilttires from a Salxjurand or glucose culture 
oa Sabouraud or glucose media are deep red, like the original cultures, but 
subcultures on agar, saccharine agar, and saccharose agar are white, greenish or 
yellowish. Subcultures from an agar culture (white) or ordinary agar, saccharine, 
and saccharose are white, but if Sabouraud agar tubes or glucose or mannite 
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tubes be iiioeulated fruiii a white agar eoluny, the fungus will not be white, but 
deep red. The development of the color of the fungus is therefore dependent upon 
the composition of the medium on wliich it is inoeiihited. In Saljouraud and 
maniiite, and best of all in glucose media, the fungus so far as I have observed 
is red. At the present time 1 have lh(3 tenth generation and the fungus has the 
same, characteristics as in the first. 

Hanging drop vidiurcs .—Hanging drop cultures in Saljouraiul maltose or 
ordinary broth present the characteristics of the other cpidvnnopkiflons. Repro¬ 
duction takes place by budding and l)rancliiiig of the mycelial tiilx's; elamy- 
dosporos are present. It is interesting to note the rarity of lateral eonidia. 

OUNCUISIOiNS. 

1. Tihiiea cruris or clhobie itch, is caused by several species ol' Epidir- 
rn ophyton. 

2. The Epidermophyton I have described above may be added to the 
two already known, Epklermoplujton crum Castellani and E. perneti 
Castellani. For this new species I propose the name E. nibrum,, 

3. E'pidermophyton rubnim is characterized principally by the dec]) 
red pigmentation of its growth in glucose^ Sabouraud, and mannite agars; 
whereas it is white in ordinary agar. The pigmentation is remarkably 
persistent and continues to be quite characteristic at the time of Writing 
(February^ 1910)^ although the fungus has already been transplanted 
nineteen times in subculture. 

A NEW INTESTINAL SXTEILLUM. 

I have recently encountered two cases of a peculiar type of acute,, 
fatal enterocolitis showing intermediate sjnnptoms between dysentery 
and cholera. Some of the stools were serous and cholcra.-like; others 
consisted practically of mucus only. There was no blood. Both eases 
died within forty-eight hours. In one^, the disease was said to have begun 
after eating dried fish. The stools, collected in sterile Petri dishes, were 
examined for Yihio cholerm, with negative results. On the other Inimh 
85 per cent of the colonies which developed on bile-salt agar find ordinaiy 
agar were of a peculiar spirillum; the others resembled organisms ol: the 
colon group. 

DEvSCRXtTIOX or Tim SPIRICXUM. 

Korp/wZopi/.—Tlie spirillum varies greatly in length and in shape; tlie same 
preparation from an agar or broth culture will show some individuals 20 to 40 ft 
in length with 2 to 4 coils, and also short bacillary or comma-like forms. The 
difference in shape is so gi‘eat that at first I believed I had encountered an instance 
of symbiosis between a bacillus and a spirillum, hut even by plating and replating 
I never succeeded in separating the two forms, and therefore I consider them to 
be of one and the same organism. The' spirillum is readily stained with the 
usual aniline dyes* It is G-ram negative. 

Cultural Gha^mtenstios .—^The cultural characteristics are given in the follow¬ 
ing table*; , 
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Ouitural characterisiics of the spirUluru. 


Medium. i Percent. (,'iiaraciers. 


j Litmus milk__‘_ Xo acidity. ( After 8 weeks the milk was di.stinetly 

j alkaline and peptonized. i 

I Broth __j_' General turbidity; pellicle. 

! Peptone water___! General turbidity; slight pellicle 

i Gelatine...__L.. Not liquefied. 

1 Serum______i Do. 

I .A-gar_i_ 1 Whitish. CoIMike. 

Laetose-litmus broth_' 2 | No change. Fairgrowth. 

Saecharose-litmu.s broth_' 2 j Do. 

I Duldte-litmus broth ..■ 2| Do. 

Mannite-litmus broth.; 2 ' Do. 

Glucose-litmus brotli_i 2 Do. 

; Maltose-litmus broth..i 2; Do. 

Dextrin-litmus broth_i 1: Do. 

Raffinose-litmus broth.i , i I Do. 

j Arabinose-litmus broth_j 1 ' Do, 

1 Adonite-litmus broth.' 1 \ Do. 

j Inulin-litmus broth. 1 ' Do, 

‘ Nutroso-litmus broth_ 1 Do. 

I Galactose-litmus broth. 1 ; Do. 

i Lsevulose-litmus broth-; 1| Do. 

Indol...i Negative. 

Gram....i_i Negative. Very inotDe. 


Patkogcnmty ,—The spirillum was pathogenic for guinea pigs and rabbits dur¬ 
ing the first two W’eeks after its isolation, the animals dying in from twenty-four 
to forty-eight hours after hypotlermie injection of 2 cubic centimeters of a broth 
culture or of 1 cubic centimeter intraperitoneally. After being isolated for a 
longer time, the organism lost its pathogenicity. 

CONCLUSION. 

Tlie eiiltaral cliaracteristics show* tlie spirillum most proba-biy to be a 
new species, for wliicli I propose the name of Spirillum mjlanicimi. 























ILLUSTRATIONS. 


Plate I. Bronchooidiosis, Preparation of sputum stained by Leishman's method. 
II. Epidermophyton rubrum, sp. nov. Fig. 1. Sabouraud’s agar. Fig. 2. 
Saccliarose agar. 
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NOTE ON AN INTESTINAL FLAGELLATE IN MAN. 


By Aldo Oastellani - and Aldert J. CnAiAfERs.” 


Eeceutly we Lave observed a flagellate in the stools, of cases of ugchylos- 
tomiasis suffering with diarrlnea. A brief description of the orgaiiisui is 
as follows: 

Fresh preparations .—Tlie parasite is extremely motile in fresh preparations 
from the liquid stools. Two forms are generally present—a slender, and a larger, 
more rounded one. It measures about 8 to 15 ju, in its greatest diameter, but 
the shape varies very much because the parasite is capable of amoeboid movements, 
although no true pseudopodia- are emitted. Two long flagella originate from one 
pole by means of which locomotion takes place. There is no evidence of any 
undulating membrane nor of contractile vacuoles. The protoplasm is homogeneous, 
but a few vacuoles may be observed in fresh preparations. The nucleus is not 
visible. 

Stained pm;paraiions .—In preparations .stained l)y Ilomaiiowsky's method the 
parasites#ap|)ear globular, nearly round, or pear-.shape, and the protoplasm i.s of 
a bluish color; a small, rather eccentric, approximately round nucleus is visible, 
wliic'h is rich in chromatin. In some individuals one or more other small chromatic 
granule.s may be observed in the protoplasm in addition to the imeleus. One of 
these eliromatie masses often is situated close to that pole of the parasite from 
which the flagella originate. In successful pi-eparations two flagella are visible 
which stain a pinkish or purplish color. 

Cultures. —The flagellate can be grown in symbiosis with bacteria in various 
Uqiiid media and in the water of condensation of several solid media. 

Acid agar. imiUosc-agnr, serum .—The organism remains alive three or four 
days in the water of condensation of the tubes mwulated directly from, the stools, 
but it does not multiply and cultivation generally does not succeed in transplanta¬ 
tion. 

^^accharose agar.—The parasite remains alive for several days, but subcultures 
fail in tlve majority of cases. 

Bahouraud’s agar, acid maitese-agar (i2 to 4 cent}, nllumen-agar lactose- 
agar (2 to'4 •—^The parasite remains alive and multiplies in the water of 

condensation for from eight tq ten or more daVs. Subciilturea are successful. At 
present we have the thirty-.sseeond subculture and the parasite apparently grows 

^ Bead at the fir.st meeting of the Far Kaslern AsKotdation of Tropical Medicine 
hehi at Manila, March 12, 1910. 

* Professor of Tropical Medicine and Lecturer on Dermatology Geylon Medical 
College; delegate fi'orn the government of Ceylon. 

® Begistrar and Lecturer on Pathology and' Animal Parasitology’, Ceylon Medical 
College. , ' '' ' , ' 

'• '' ' , , 21 ! 
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as vigoroEsly as it did four months ago. We made subcultures of the original 
strain every three or four days. ; 

l\trose-agar (2 to 4 per cent).—Probably this is the best medium. The 
flagellate remains alive for more than two weeks in the water of condensatioHj 
and in this medium it appears to be capable of being taken in subculture for an 
indefinite number of transplants. The tubes should not t>e capped. We generally 
make subcultures of the parasite twice a week. 

Broth peptone icater.—The flagellate dies out within two or three days in the 
tubes inoculated directly from the stools or from cultures. 

All>u7nin salt solution ,—The parasite may be kept alive for a long time in 
Grassfs albumin salt solution (albumin, 10 cubic centimeters; 5 per cent salt 
solution, 90 cubic centimeters). 

Awtfose Ifoth {2 to 4 per cent ),—The germ multiplies and is capable of 
being transplanted for an indefinite number of times. 

CONCLUSION. • 

In the stools of patients in Ceylon suffering from agchylostomiasis we 
have observed a flagellate which is pear-shaped or rounded^ measuring 
from 8 to 20 /a in diameter, possessing two flagella, an undulating 
membrane, and capable of amoeboid movements. It is easily cultivated 
together with bacteria on several media, the best of whibh is apparently 
hutrose-agar or nutrose broth. The developmental stages and the methods 
of reproduction have not as yet been studied and therefore the exact 
zoological position of the parasite can not be‘defined. We propose to 
classify it provisionally under the genus Bodo and to name it Bodo 
amiicns. ■ ' ‘ . 

In two eases in which Bodo asiaticus was present another flagellate was also 
observed. We were not able to cultivate this organism. It is roundejd or fusiform, 
measuring 10 to 15 jtt in length, with one flagellum originating at each pole. In 
fresh preparations it is actively motile. It may present vacuoles, but these are 
not contractile. In stained preparations a welhmarked," though small nucleus 
which is rich in chromatin, can be distinguished. 
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Plate I. Bodo asiaiicus sp, iiov. 
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30ME CLINICAL ASPECTS OF MYCETOMA, AN UNUSUAL 
FORM OF CALLOSITY COMPLICATING ITA 


By A. Hooton." 

TLe Province of Kathiawar, on the west coast of India, to which the 
following observations refer, is noted for the prevalence of mycetoma. 
During the past- two years 26 eases have come under my observation. 
How this incidence contrasts with hospitals in other regions markedly 
affected by the disease I am not aware, but it is very much in excess of 
the prevalence in any other station of which I have personal experience. 
An interesting feature in this connection is the coincidence of actinomy¬ 
cosis in the same area. At the Medical Congress held in Bombay last year 
I reported two cases of that disease, which, so far as I know, has only 
been once previously noted in India in man, namely, by Doctor Powell, 
about ten years ago in Assam. There is so much in common patholo¬ 
gically between mycetoma and actinomycosis that it is not sui*prising to 
find them occurring in the same district. Indeed, it is somewhat remark¬ 
able that this is not more often the case. 

Another unusual condition which impressed me early in my service 
at the Eajkot Hospital, was a type of multiple callosity which I do not 
remember to have seen elsewhere. Unlike the ordinary corn,- these 
callosities occur in parts of the sole not especially subject to pressure, and 
they are also very much more extensive, so that in order to extirpate them 
it is often necessary to excavate quite a large quantity of tissue. My 
present observations are based partly on these callosities and their 
occurrence side by side with mycetoma, and I think that the local 
prevalence of. the latter disease and the occasional conjunction of the two 
.conditions indhe same subject afford some ground for the opinion which 
I have formed that the one is merely a different phase of the other; that 
the callosity, in fact, is due to,a homy'degeneration or atrophy of a patch 
of mycetoma. , Additional weight is lent to this view by the fact that the 
''history is frequently the'same; The patient often_ dates both undoubted 

* Bead at the first aeetiag of the far Eastern, Assoeiatioa ■ of Tropical, Medieioe, 
Md at Maoila March 12, 1910. , , , ■ „ ■ ,,. 

‘Major, I. M. S., Rajkot, 'froni,-the, gov^»ea^ 

of _ , ■ ■ ■,' ' 
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on\a and callosities to a prick of a thorn. The photograph (Plate 
1) shows a case in which there were man-j callosities on the soles 
h feet; Plate 1, %. 2, the two conditions occurring side by side in 
me foot; and Plate I, %. 3, a distinct patch of niycctomii with 
er internal to it which, I think, is progressing toward a condition 
’ny degeneration. As regards the disease shown by Plate II, fig. d, 
lot wish to discuss the point.; it represents a condition whicli 1 have 
obseiwed before, and I should be very glad if light could be thrown 
it. 

other stage of the disease, the existence of w'hich has been denied by 
authorities, is shown in Plate II, figs. 5 and 6. I am aware that 
iary deposits in the lymphatic glands hare been previously reportech 
hese are the only two cases which I have personally seen. In this 
mycetoma would appear to be as dangerous as and more rapid in 
rread than some varieties of carcinoma; but fortunately such a 
opment is very rare. Eecurrence at the site of amputation is 
rently even more rare, and I have only once seen a case in point; 
is the growth recurred in the flop after a Syme’s amputation. My 
experience in all eases where there seems to be any reasonable pros- 
af extirpating the fungus in that way leads me to excise the growth, 
■eference to sacrificing the foot, even though it may be impossible 
ow a very liberal margin of sound tissue. The results of treatment 
atisfactory in ordinary cases, and in the malignant type probably 
amputation would fail. 

; the .26 patients above referred to, 18 were males, and 13 cultivators 
jcupation. Fifteen of the growths discharged black granules and 11 
w granules.' 



ILLUSTRATIONS. 


Plate I. 

Pig. 1. Choiring callosHies. 

Male, 38, Hindu, culriTator, Says tlie corns first began to appear two years ago. 
He attributes tiie condition to injury by thorns, which, he says, was succeeded 
by induration of the skin. Distinct callosities are visible in the photograph, 
and it will be noticed that they do not all correspond to the areas most subject 
to pressure, as in the case of ordinary corns. 

Pig. 2. Showing mycetoma with callosities. 

Another specimen is available, which shows this combination equally well, but is 
not figured. Male,* 20, Hindu, cultivator. He states that a year ago, while 
working in the fields, a thorn entered bis right foot, at the base of the second 
and third toes. An abscess formed, and subsequently a hard, brawny swelling, 
which later burst and discharged black gi*amiles. The photograph shows an 
undoubted mycetoma, discharging black granules, in the situation indicated 
above; and several callosities, resembling those of fig. 1, can be seen scattered 
over the sole of the foot. 

Fig, 3. Slmoing mycetoma^ mth an adjacent paichj apparently mycetoma degen¬ 
erating info a callosity. 

Male, 33, Hindu, corn and general dealer. He states that about'a year ago a hard 
swelling appeared about the middle of the outer border of the right foot, which* 
ultimately broke dovcn and discharged black granules. Shortly before the 
swelling was noticed he had struck his foot against a stone, and'he attributes 
the disease to that injury. In the photograph an undoubted mycetoma can be 
seen, which discharged black gi*anules. Internal to this is an indurated patch, 
which was apparently mycetoma undergoing indurative changes, and which 
probably (it is suggested), if left alone, would have developed into a callosity 
like those seen most typically in fig. 1, 

Plate II. 

Fig. 4. Showing a diffuse induration of the sole of the foot, possiUy a degeneratwe 
phase of mycetoma. 

Sfale, 20, Hindu, clerk. He states that about five jears ago he noticed a small 
corn ikapasi) at the middle of the sole of the'right foot This was followed by 
others, and gradually ,the,greater part of the sole became mvered with .a 
horny growth. ■ NO' discharge,, granular or otherwise, was, ever noticed. 

On excision, the growth' wgs^ ^seut to the Imperial Keseareh Institute, Kasauii,' for 
examination. Tlie report .received stated,that:'the microscopic appearances Were 
those of- a: chronic,- granuloma, resembling mycetoma, but that no myeelial 
-elements could ('.he discovered. -''' ' , , , 

-. ■ .- 'A.' ^ -: ' 217. , 
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Fig. 5. Mycetoma, shoimnj secondary deposits in inguinal glands. 

.e, 40s Hindu, no oeciipation. She states that about a year ago she first 
ced ‘‘corns'' on the sole of the right foot, which she at first tried to remove, 
■lling appeared at the groin shortly after the commencement of tho disease 
he foot. The photograph shows a well-marked mycetoma, which discharged 
ow granules, and there are three sinuses in the groin, in the pu>s from 
cli similar grannies appear. 

Fig. 6. Jlyeetomo, showing secondary deposits in the inguinal glands. 

35, Hindu, cultivator. He dates the commencement of the disease from the 
k of a thorn in the sole abont three years ago, and states that in this and 
er places- ‘horns” formed. The first swelling in the groin is stated to have 
eared three months after the first symptoms. The photograph shows a well- 
rked mycetoma of the right foot, with a similar growth spreading upwards 
downwards from the groin into the abdomen and thigh. Yellow granules 
discharged from sinuses in both situations. 
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THE PREVENTION AND -TREATMENT OF AAlOEBiC ABSCESS 

OF THE LiVER.- 


By Leonard Eogers.- 


During the last few years much progress has been made in our 
knowledge of the pathology of tropical liver abscess, in which the workers 
in the Philippine Islands have played a noteworthy part. NTevertheless, 
I ventiire to hope that, owing to the abundance of opportunities for 
investigating this subject in Calcutta, my experience of the last ten years^ 
work there may not be without interest, more esveeially with regard to 
the practical points of the prevention and treatment of the disease based 
on advancing knowledge regarding its etiology. 

RELATIONSHIP OF TROPICAL LIVER ABSCESS TO ASKEBIC DYSENTERY. 

As recently as 1902, the opener of a debate on dysentery at the British 
Medical Association^ maintained that tropical liver abscess not 
closely related to dysentery. At the same meeting I brought forward 
the results of investigations in Calcutta on this point, in a series of eases 
in which both clinical histories and post-mortem records were available, 
with the following results: 

Relutionship Gf dysentery to tropical liver abscess. 

Gliiiica! and post-mortem evidence of dysentery, 

No Mstory, but post-mortem evidence of dysentery 
History, but no post-mortem evidence of dysentery 
No history or post-mortem evidence of dysentery 

The above cases include a number of old records dating back to 1872, 
when the relationship of the two^'diseases was less well kn,own, so dysentery 
may not always have been sought for .and recorded. If we take the more 
recent post-mortem records .of the last ten years, a c.onsid,erahie majority 
of which .have been performed hj me, we obtain the Mowing figures. 

'for the'first .Mera«al''ineeti%, Ea.stern Assoemtlon of 

Mrfieino, Md' at after‘;t|io elose of tbe sessions. 

'3Frofessch of pathology,'Medical Ool%et''CaIciitta. ' ''' 

, *MHt Med. /tmm. 2 , 841 . 
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THE PREVENTION AND TREATMENT OF AMOEBIC ABSCESS 

OF THE LIVER;^ 


By Leonabd Rogers.^ 


During the last fev years much progress has been made in our 
knowledge of the pathology of tropical liver abscess, in which the workers 
in the Philippine Islands have played a noteworthy part. XeYertheless, 
I ventnre to hope that, owing to the abundance of opportunities for 
investigating this snbfect in Calcutta, my experience of the last ten years’ 
work there may not be without interest, more esveeially with regard to 
the practical points of the prevention and treatment of the disease based 
on advancing knowledge regarding its etioiog}'. 

EELATI02vSHIP OF TEOPIOAL LITER ABSCESS TO AiHEBIO BYSE^TEBY. 


As recently as 1902, the opener of a debate on dysentery at the British 
Medical Association^ maintained that tropical liter abscess was not 
closely related to dysentery. At the same meeting I brought forward 
the results of investigations in Calcutta on this point, in a series of eases 
in which both clinical histories and post-mortem records were available, 
with the following results: 

Eelationship of dysenierp to iropicul liver ahscesa. 


Clinical and post-mortem evidence of dysentery 
No history, but post-mortem evidenee of dysentery 
History, but no post-mortem evidence of dysentery 
No history' or post-mortem evidenee of dysentery 


Total. 'Per cent. 

35 55.5 \ ^ 

13 20.63 90.48 

9 14.3 1 

0 9.5*2 


The above cases include a number of old records dating back to 1872, 
when the relationship of' the two diseases was less well known, so dysentery 
may not always have been sought for and recorded. If'we take' the more 
recent post-mortem records of the last ten years, a considerable^majority 
of which have been performed by me, we obtain' the following figures. 


' * Beeeived ' for the' irsfc bienninl meetmg of B’ar_ Eastern' .Association of 
Tropienl Medicine,.held'at' MmiM March, §--14,''1910, .after' ilie clogte of the 'sessteM- 
''' “FrofesBOT'Of pathology. Medical Colh^i'Ckkntte." ' 

M'ei, 2, 84L 

" ' " ', '' ' '' ''' (' i ", ' i'A ' / A"'''':"' '! '' , 
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Boicel condition in fatal cases of liver ahsccss. 


Amcebie dysentery present 
Sears of old dysentery present 
Xo evidence of former dysentery 


Total. Per ceut. 
35 77.8 

I) 20.0 

1 2.2 


Evidenee of clvsenteiy, always of the aii^icebic typo, is thus seen to be 
almost constantly found after death from amoebic abscess of the liver, 
while the few exceptions can readily be .explained on the assumption that a 
mild latent infection had completely healed before death from the hepatic 
complication, leaving no very evident scaiTing behind. 

Once more, an analysis of the excellent clinical notes on liver obscess 
treated in the European General Hospital at Calcutta during the last 
nine years has furnished the following data: 

Total. Per cent. 

d In hospital IS'J 

Dysentery } Within 3 months 10 y 36 72 

(^Over 3 months ago 8 ) 

Diarrhoea only 7 14 ) 

No diarrhoea 7 14 


There was thus a historj’ of dysentery or diarrhoea in 86 per cent of 
the cases of liver abscess, while we have already seen that these symptoms 
may be absent even when amoebic ulceration of the large bowel, commonly 
limited to the caecum and ascending colon, axe actually found post¬ 
mortem. 

A further study of the cases in the Medical College Hospital demon¬ 
strated ‘that in at least SO per cent the symptoms of dysentery had 
preceded the foimation of liver abscess, while when the bowel symptoms 
supervened after signs of acute hepatitis, it is doubtless only a recrudes¬ 
cence of old intestinal trouble. 

For these various reasons I hold that amoebic dysentery, either active 
or latent, invariably precedes amcebic hepatitis, which is secondary to it 
by infection through the portal system. In 1003 ^ I demonstrated that 
the earliest minute amoebic multiple abscesses of the liver commence in 
the terminal branches of the.portal veins, and I have several times since 
found, similar' small multiple abscesses of the, liver containing amcebse, 
but no bacteria or cocci. 

^ ^ TEE PfiBSpEPtlRATIVE,, STAGE OF AMCEBIO HEPATITIS. 

: .The vast malority'of patiente■.coming, to ■hospital 'with an abscess of 
the liver give a history of fever, 'with or without, pain in the hepatic 
region, lasting te sevei^ weehs;an4::i^Qt. rarely;'ior "several months., They 
have dually been given €|uininoother,drugsavail, thedrue 
mtnn of the disease opfy Apparent with an increased pr mmence 

of ^ the lotmliabd sj^ptoBasi , the. blood of a large 
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number of consecutive fever cases in the Calcutta European Hospital, I 
realized that the fever of the presiippuralive stage of aniomic liepatitis 
could almost invariably be recognized by the occurrence of a ieucocytosis, 
usually with no marked increase in the proportion of the polymiclcars. 

I had previously come to the concdiision that active or latent airicebic 
ulceration of the large bowel always preceded liver complication, and that 
ipecacuanha is of great value in amoe])ic dysentery, a point in wnicli 
Indian experience is at variance with the general orunion in the Philip¬ 
pine Islands, although Simon in Hew York and Dock in Hew Orleans 
are now converts to the view which Sir Patrick Hanson and the writer 
have long advocated. It was but a simple step forward to try the effect 
of full doses of ipecacuanha in the early stages of amcebic hepatitis, with 
a view to curing the exciting cause, namely, the ulcers in the large 
intestine, as had indeed been done empirically many years before by 
j^Iaclean and Horman Cliever.s, although with the increasing vogue of the 
saline treatment in dysentery the use of ipecacuanha had fallen largely 
out of favor even in the latter disease and had been almost entirely 
neglected in hepatitis of recent years. I have already published several 
papers “ illustrating the marvellous effects of this drug in preventing 
acute liepatitis passing on to liver abscess, sanetionecl even when ex¬ 
perienced surgeons were convinced that suppuration had already taken 
place. A consecutive series will he found in my work on Fevers in 
the Tropics, while I now have notes of several scores of equally strik¬ 
ing eases, which it is unnecessary to relate. It will .suffice here to say 
that during the last four years no patient has developed an amoebic 
liver abscess under treatment for hepatitis in the 100 beds for males in 
the Calcutta open wards of the Calcutta European Hospital, although 
this was formerly a frequent oecnrrence, while the number of patients 
admitted with an abscess of the liver has also fallen considerably, Even 
more striking evidence of the value of this plan is furnished by the 
returns of the British army in India, for during the two years wMch 
followed the publication of my first series of cases the mortalitT from 
liver abscess in English troops in India has fallen by 60 per cent, 
although stationary for the previous thirteen years. With the wider 
adoption of this treatment in the earliest stages of tropical hepatitis, 
I feel sure even better results will be obtataed in the army, as the 
.patients come under, skilled medical observa-tion at the beginning of 
their illnesses. It is already abundantly clear that I did not exaggerate 
when I wrote that amcBbie or tropical liver abscess is an easily prevent¬ 
able disease in the great majority of instances, and the occurrence of 
amcebic' suppuration in the liver should cause serious questions in tim 
mind'of the medical man in whose hands it has been allowed to develop, 
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SUPPURATIVE AMCEBIO HEPATITIS. 

Diagnosis.—Eow that I have shown that leneocytosis of a marked 
degree occurs in the readily curable presuppurative stage of amoebic hepa¬ 
titis, it is clear that we can obtain no aid from an increase of the leucocytes 
as a sign of the actual formation of an abscess in the liver in a doubtful 
case. Complete fixation of the diaphragm and rarely an increased 
density of the liver shadow, as seen with the X rays, may be present in 
eases which clear up under ipecacuanha. _ I have also seen a local 
swelling in the epigastrium and even oedema over the ribs in cases rapidly 
cured in this way. In fact, I know of no certain symptom of the for¬ 
mation of pus within the liver except a fiiuctuating swelling in the 
hepatic region. It is for this reason that exploratory puncture is so 
often performed in acute hepatitis for the confirmation of suspected 
liver abscess, only too often with a negative result; nor is this opera¬ 
tion the harmless procedure it is frequently represented to be. I know 
of several fatalities from haemorrhage into the abdominal cavity re¬ 
sulting from it, while Lieutenant-Colonel Hatch, 1. M. S./ has done a 
public service by having had the courage to publish a series of six such 
cases in his experience, occurring in the Bombay Presidency. Moreover, 
this disaster is most likely to occur in cases in which no abscess is found, 
in some of which it was proved post-mortem that no pus had formed in 
the liver. It is especially in the acutely congestive presuppurative stage 
that serious bleeding follows exploratory puncture of the liver; yet it is 
often most important to detect and deal with an abscess in the liver 
before it has clearly revealed itself by its large size or through implicat¬ 
ing surrounding organs, and hitherto the needle was the only means of 
deciding if suppuration had taken place or not. Fortunately, we are now 
in possession of a much simpler and safer plan, for if .the disease is 
still in the presuppurative stage the fever, pain, and liver enlargement 
aH rapidly yield to ipecacuanha, which is as much a specific for amoebic 
hepatitis in the early stage as quinine is for malaria, Ho harm results 
from a few days’ delay if pus has already formed, while the danger of 
further abscess formation will he greatly reduced by the drug treatment. 
If, however, 'fever continues for a week or more without material diminu¬ 
tion, and 'especially if,the local pain remains, an abscess has probably 
already formed' and exploratory'.puncture may now be performed with 
much; Im^risk, m the'genersd,, congestion of „the liver, will have been 
greatly .lessened by the ;’ipecactianha.'', Since this, rule 'has been foEowed 
in the Otiqutta European Ho^ital^. negative''exploratory punctures , for 
liver atecess hate become as rare as iormerly they were frequent. ^, In the^ 
Medical College Hospital expiorarions are Stall performed by the surgeons 
in doubtful without a of ipecacuanha, and negarive 
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results are still ol'jtaiiied in eases ivliieli snbse«]Uently ruce-ver .;u 3 :-pLetelr 
on ipecacnanlia. 

THE STEEIIITY AS REGARDS BACTERIA OF AHCEBIC ABSCESSES OF THE 

LIVER. 

The most important point in regard to treatment is the absence o-i 
bacteria from the pns of amcebic abscesses of the liver in the great 
majority of cases. In the first series in which I examined the pin 
obtained at the time of the operation, I found two-thirds to be sterile, 
but this was an underestimate^ as tlie aspiration bottles were not always 
free from bacteria. In a recent |eries^ in which the pns was received 
direct from the aspirating canula into a sterile test tube, no less than 
7'5 out of 87 consecutive cases^ or 86 per cent, w'ere free from bacteria 
both microscopically and on culture. However, in a few cases very 
numerous cocci and bacteria are found, occasionally including streptococci. 
Such cases have a worse prognosis than abscesses containing only the 
amceba. The great majorihg however, of tropical liver abscesses are 
solely due to the protozoal organism. 

THE FREQUENCY OF BACTERIAL INFECTION AFTER THE OPEN OPERATION 
FOE PRBLIRILY STERILE AHCEBIC ABSCESSES. 

When examining pus from opened liver abscesses for amoeba, I ob¬ 
served that bacteria and cocci were almost invariably present. I there¬ 
fore made cultures in a series of eases from the pus obtained in sterile 
test tubes at the time of opening and again a few days later. In a 
large number of observations made during the last two years at the 
Medical College Hospital at Calcutta in no single case did a primarily 
sterile abscess remain free from infection for as long as three days after 
being opened and drained in the ordinary way; nor is this surprising 
when we remember that the sterile, blood-seium-iike contents form an 
ideal culture medium for the organisms, which must inevitably enter 
from the air at the operation and on subsequent, dressings, apart from 
the frequency with which the copious discharges soak through the cov¬ 
erings, and thus allow of contamination. The organisms will eominonly 
be of but slight virulence, but suffice greatly to prolong the period of 
exhausting discharges and retard the healing of the wound. In support 
of this contention it may 'be well to quote the following remarks of Maj. 
6, C, Spencer, B. A. M. C., professor of military surgery, Royal x4nny 
Medical Colege.'^ Regarding the high mortality of the open operation 
he writes: 

Tbe 'cMef cause of this high mortality, apart from the presence of more than 
one abscess, or ertreme debility of the patient before operation, is undoubtedly 
infection of the abscess cavity by pyogenic organisms through the open wound. 
This is extremely difficult to prev^t, no matter how much care, is taken. . . . 

O&rps ,, 
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Tile great majority of ammbic abscesses are sterile when first opened, and every 
surgeon with Indian experience is familiar with the usual course of fatal cases. 
The patient does well for the first few days after operation, thou infection oc¬ 
curs, the temperature goes up again, and death from septic ]ioisoning slowly but 
surely follows. 

THE TREATMENT OF A STERILE AMCEBIC ABSCESS OF THE LIVER BY RE¬ 
PEATED ASPIRATIONS AND INJECTIONS OF QUININE INTO 
THE CAVITY WITHOUT DRAINAGE. 


Ib abscesses due to the ordinary pyogenic bacteria there is no differ¬ 
ence of opinion as to the necessity of early opening and drainage. A 
similar line of treatment in large, d)ld tubercular abscesses, however, 
has sometimes been followed by a disastrous secondary infection. Trop¬ 
ical ab.scesses of the liver for many years past have been almost uni¬ 
versally treated by free incision and open drainage, exactly as in ordinary 
septic abscesses due to bacteria. The results can not be said to be 
brilliant, for in the Calcutta hospitals the mortality among several hun¬ 
dred cases, treated by very experienced surgeons during the past thirteen 
years, has been 60 per cent. ISTow that we Imow that this form of abscess 
is caused by a protozoaf organism, and the vast majority of them are free 
from bacteria when first opened, although infection almost invariably 
follows their free incision, it is worth considering if some simpler and 
safer method of treating the disease can not be found. On ascertaining 
that tropical liver abscesses always contain amoekn and are usually pri¬ 
marily sterile, I set to work to test the effect of drugs on the causative 
protozoa in the walls of liver abscesses, post-mortem, and in 1902 recorded 
the fact that a 1 to 500 solution of quinine would readily destroy the 
amoebae under these conditions. I therefore suggested the treatment of 
baeterially sterile liver abscesses by withdrawal of as much pus as possible 
through an aspirating needle and the injection of l.SO grams (2 grains) of 
quinine in solution into the cavity,,no incision or drainage being used. In 
1906 I reported with Capt. E, P. Wilson, I. M. S./ two cases successfully 
treated by this plan, since which several surgeons have recorded similar 
results. Major Spencer early in 1909 published several, in one of which 
'.three aspirations and injections;were'necessary, while in the O'ther two a 
single operation sufficed, and he advised the adoption of my plan in all 


as even if it fails no harm is done, and the patient may be in a 
better condition to stand the more , serious open operation. 

During the past year Ma|. i',',' 0 ’Sineal 5 r, anH, C., R. Stevens have kindly 
given my method a prolonged-trM at the Calcutta Medical College 
Hospital with most encouraging results. The latter surgeon will shortly 

the results of 

^ mm ^ in ^’fee^weral Calcutta hospitals 




AMCEBIO ABSCESS OF THE LIVEB. 


225 

Summary of cases treated hu aspiration and quinuie Injeefion only. 

Absct. 
cured 

- Cured Ifi 

Abscess cured, died later of dys- 

Abseesb not opened cured, died later of 

pneumonia 1 

Died of liver abscess 

r Cured 3 

Abscess opened later-j 

Total 21 

Abscess evacuated through the thoracic wall 
Abscess evacuated through the abdominal wall 

The site of the evacuation of the pus is important^ because I find that 
the mortaiitj of cases treated by the open operation is but 4t) per cent 
ivhen the incision is through the abdominal tvaih but no less than 73 per 
cent when it is through the thoracic wall. The death rate was but 12 
per cent in abscesses of the left lobe opened through the epigastrium, 
owing to their being readily recognized and dealt with while still siiiall. 
In the above series the death rate among 25 cases evacuated through the 
chest wall was 24 per cent, or just one-third of the mortality of similar 
cases treated by the open operation. The three eases in which a fatal 
result occurred after aspiration and quinine injection alone all had 
large abscesses, the patients being nearly moribund, and the open opera¬ 
tion would almost inevitably have been rapidly fatal. On the other hand, 
several abscesses containing frona 1.5 to 3 liters (3 to 6 pints) of pus were 
successfully dealt with by my plan, including some in which it was con¬ 
sidered that the open operation would have given little or no chance 
of recovery, one containing 3.3 liters (112 ounces) of pus. In one 
ease the patient died of dysenteiy three and one-half months after cure 
of the liver abscess, my suggestion to give ipecacuanha at the time the 
abscess was first aspirated not having been adopted. In another ease no 
less than 2.5 liters (86 ounces) of pus were aspirated at the first opera¬ 
tion, nine days later 532 cubic centimeters (18 ounces) were obtained and 
seven days later still only 300 cubic centimeters (10 oxxnces) were evac¬ 
uated, quinine being injected at each aspiration. After another eight 
days only 150 cubic centimeters (5 ounces) of thin bile, without pus, were 
withdrawn, so no quinine was injected. A few dax^s later the patient 
died unexpectedly and at post-mortem, left apical pneumococcal consolida¬ 
tion of. the lung was found, quite independently of the hepatic trouble. 
The liver abscess was found to have contracted so as’ to, bold only 75 cubic 
-centimeters (2|'ouncra) of thin bile, with no pus-or amoebse, the contents 
being sterile, as They had .been throughout. . The fibrous wall was smooth 
'and' nearly half an indi' in thickness, encystment having, taken .place. 
'The patient"'had been'given ,a course of,,ipecacuanha, and the ,csecum 
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showed scars of reeeiitk healed nleers, together with a fe^v depressed slits 
of those almost healed Another remarkable case was one of Major 
D'Kinealy's, in which no less than 3 liters (6 pints) of piis were aspirated 
from the liver of an Indian patient. This pus was found to be sterile as 
regards bacteria. Five days later 1,064 cubic centimeters (oG ounces) 
were withdrawn, and 2.66 grams (40 grains) of the soluble bihydrochlo¬ 
ride of Cjuinine injected. The patient improved steadily and put on 
84 kilograms (181: pounds) weight in five weeks, recovering completely. 
Such cases speak for themselves. 

In carrying out this method, the skin at the seat of puncture must 
be thoroughly sterilized to prevent bacteria being carried into the abscess 
cavity. The T tube of the exhaust bottle should have a large caliber to 
allow thick pus to pass, the cavity being emptied as far as possible, and 
some of the pus put in a sterile test tube for bacteriological examination. 
A previously boiled solution of the bihydrocholoride of quinine, 2 grams 
to 100 cubic centimeters (10 grains to the ounce) is next injected into 
the cavity through the canuia, which is then withdrawn and collodion 
applied externally. If only a few cubic centimeters (ounces) of pus have 
been found, 60 cubic centimeters (2 ounces) of the quinine solution will 
suffice, but if a pint or more of pus has been removed, 120 cubic centi¬ 
meters (4 oimces) should be injected. In some eases the temperature at 
once falls and all the symptoms rapidly subside, but more frequently the 
process has to be repeated after a week, while third and fourth aspirations 
are sometimes required in large abscesses. If a previously present leucocy- 
tosis completely subsides, little or no pus is usually obtained at a second 
operation, but the continued presence of leucoeytosis is an indication for 
further aspirations, quinine being injected each tim.e. In Major Speneer^s 
cases the hydrobromide of quinine was used successfully. In the rare cases 
in which the aspirated pus is found to be swarming with bacteria the abscess 
must be opened. Further experience is required to lay down the exact 
indications for this method;, but the success already obtained is sufficient 
to make it advisable to give the patient the benefit of a trial of this simple 
and safe mode of treatment in all eases in which there is no definite 
eohiraindieation before resorting to the much moire serious open operation. 

SfERIXJS SYPHON DRAINAGE OE ^HIVER ABSCESS. 


. The practical / impossibility of ■ maintaining sterility in the Tropics 
after the' open opera^qm for liver ■■abscess, vtaken 'with the occasional 
':^lTlre;of my plan ^ of aspiration quinine mlecton, ^ suggested to me 
■the,,8d?isab®ty^ of' deidsin^^ a.’rpetb'cMi of sterile drain-age,'combined’with 
quinine irrigations. For thk purpose I got M^srs. Down Brothers, of 
London, to make for me the*j|«pbl0 sheathed trocar.® It is made in 
various sim’ pid trocar, the abscess being 

wilh trow if its |Kfeitibn is not 

; ; ; ■ ' 
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aceurateij Imown. After- the eavitv is evacuated a piece of ttiiiiiig of 
large bore is connected mth the end of the dexible slieat'n, and carried 
into a bottle of antiseptic lotion under the bed, siphon drainage being 
thus established. The sheath is so flexible that it can safely be left in 
the cavity and used as a drainage tube. By means of a Y-sliaped silver 
tube connected vitli pressure tubing the aspirator can be applied daily 
to the flexible sheath, and any thick pus which is not di’aining can thus 
be withdravm. Through the other limb of the Y tube, with a sterile 
glass smnge, sterile quinine solution is injected daily, to kill the annxba 
in the wail of the abscess. The discharge rapidly lessens and the cavity 
contracts. Thus, in the first case in wdiich this method was used in 
Calcutta by Capt. J. C4. YiiiTay, I. dl. in less than a week a cavity 
originally containing about 500 cubic centimeters (1 pint) of pus would 
admit only 15 grams (one-half ounce) of the quinine solution. After 
two weeks (an unnecessarily long time, to be on the safe side) the canula 
was withdrawn, leaving a 10 centimeters (4-mch) sinus. In three 
days the sinus had healed up to the surface with only a few drops 
of serous discharge, and in a week from the removal of the eanula the 
skin had healed over and the patient left the hospital, striking contrast 
to the slow process attending infected liver abscess wounds after the open 
operation. The patient was discharged from the hospital in less than 
half the time that any similar liver abscess evacuated through the chest 
wall had been cured by the open operation in the European Hospital 
during the last nine years. The great advantages of sterile siphon 
drainage combined wdth sterile daily quinine irrigations is thus clearly 
established, but the marked success of repeated aspirations and quinine 
injections recently obtained promises greatly to limit the necessity for the 
eniployment of my flexible sheathed trocar. 

THE USE OF lEECACUAA^HA IX THE AETER-TREATMEXT OE AMCEBIC LIVES 

ABSCESS. 

Lastly, I would urge that every patient operated on for amoebic liver 
abscess should be given a course of full doses of ipecacuanha as soon as 
possible, with the view to healing the ulcers in the large bowel, which 
have originated the hepatic trouble and are often latent and give rise 
to no symptoms. This will greatly' lessen, or entirely prevent, the for¬ 
mation of further liver abscesses, the oecun*ence of wMeli,, during the 
convalescence after operation for a collection of pus, is one of the most 
trying complications the surgeon in the Tropics is liable to meet with. 
If the operation is resorted to, the cavity should also be washed out with 
sterile quinine lotion daily, as'this will rapidly lessen the discharge if 
nO' serious bacterial infection has resulted.' As an example of the value 
'of this meausure, I may mention the case of an European who had been 
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submitted to four operations for liver abscesses in as nicaiij months and 
was still suffering from severe pain and high fever, being in a very pre¬ 
carious condition. He tvas at length put on ipecacuanha, and quinine 
irrigation was adopted. The next day his pain had almost gone, the 
temperature rapidly fell, and he began to recover from that time, although 
several weeks were required for the healing of his extensive wounds. I 
have seen him in veiw good health a year after leaving tlie hospital, and 
he has recently passed a medical examination for employment iis an 
engineer on a large railway. He was so impressed with the immediate 
relief afforded to him by the ipecacuanha that he continued to take it 
daily for a year after his recovery. In fact, I attribute not a little of 
the recent improvement in the results of the treatment of liver abscess 
in the Calcutta hospitals to the adoption of a routine coiii’se of ipecacuanha 
in the after-treatment of liver abscesses, however they may he dealt with. 



INTESTINAL AMC^BIASIS WITHOUT DIARRHOEA. 

A STUDY OF FIFTY FATAL CASES. 


Bv W. E. :MrsGr.ATK. 

{From ihe Biological Laboniiorg, Bureau of Science, ManilU} P. /., and the 
Depariment of Clinical Medicine, Philippine Medical School) 


iN^ohvitiistaEcling tiie fact that such careful and experienced obserxeis 
as Osier, Dock, Councilman, Laffleur, Xartulis, Tuttle, and many others 
have mentioned the absence of diarrheea in certain severe and even fatal 
eases of amoebic infection of the colon, the fact does not appear to have 
received the general recognition which its importance deserves. 

In 190d Musgrave and Clegg again called attention to this condition, 
having in several articles which have appeared since tliat time, reported 
cases and emphasized its occurrence. The purpose of the present paper is 
not to establish a new fact, but to show that the prevalence of amoebic 
infection of the colon without diarrhoea is of sufficiently frequent occur¬ 
rence to deserve careful consideration by clinicians and to make evident 
the necessity of altering our conception of the disease to cemfonn with the 
acceptance of such observations. 

In selecting the 50 cases for this report, only those in which the 
clinical observations were of sufficient aeeiiraey for publication and 
in which the diagnosis was confirmed by autopsy have been used. Of the 
50 cases, 8 were foreigners and 12 natives of the Philippine Islands, 4T 
were males and 3 females. The causes of death were as follows: 

Three from peritonitis following jjerforation of the appendix—two of these 
produced by amtebic nkeratiem, the other by an unknown cause, not amoeTbic. 

Four from liver abscesses—one perforating into the right pleura, one into the 
abdominal cavity, and two were without perforation. 

One from acute pericarditis. 

Eight from pulmonary tuberculosis, and in three of, these abdominal tuber¬ 
culosis was, also present. 

Two from chronic iestivo-autumnal fever. 

Five from perforation of ammbio ulcers in the large intestine—four times in 
,the csecum’ and ascending colon and once in the transverse colon. 

Seven from acute' beriberi. 

Twenty from' tolmr ■ pneumonia. 
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Many more could be added to this group of cases in whicli diarrhcea 
developed only a few daj^'s before deaths and then this synaptom was often 
due to interciirrent disease^ such as cholera, which caused the exitus. 
Still another group which might well be classed here includes those 
patients in which diarrhoaa or clinical dysentery developed a few days 
before death and in which, at autopsy, advanced amcebic lesions were 
found. However, as these cases did show some symptoms of diarrhoea, 
they are not here considered. In the 50 instances which form the 
subject of this paper, looseness of the bowels, except from cathartic 
medicine, was not at any time a symptom. Indeed, in several constipa- 
lion was a noticeable and constant feature of the disease up to the time 
of death. 

Characteristic ammbic lesions were present at autopsy in 
all of the 50 cases. These lesions varied in type from those which 
were Just beginning to those showing ulcers having the characteristic 
extensive destinction of the mucous membrane of the bowel so often seen 
in eases of amcebiasis of long standing. The lesions were distributed as 
follows: , 

Not recorded, 5 cases: confined to cseeiim and ascending colon (including 3 
of the appendix), 27; entire large bowel (except sigmoid and rectum), 9; rectum, 
0; descending colon and sigmoid flexure (alone), 2; transverse colon (including 
splenic flexure), 2; eieeum, hepatic and splenic flexures, 5. 

Other parasites, such as monads, trichuris, hookworms and asearis 
were present in several of these patients; the lesions of other diseases 
have been mentioned above. The duration of the infection, judging from 
the autopsy findings, varied, hut in most instances the lesions indicated 
processes of long standing. 

Symptoms ,—The occuiTence of general symptoms in these patients 
varied considerably, and if we except those due to the intercurrent disease 
were entirely absent in some of them. In others there were present one 
or more clinical manifestations which I have described elsewhere as 
occurring in latent and masked types of amcebic dysentery. While none 
of these symptoms may be said to be pathognomonic of amcebic infection, 
yet when several are present in the same patient, in the absence of any 
other sattsfactoiy'cause, they are^ staongly suggestive of amcebic infection, 
especially in aones where, tMs disease' is' endemic.' 

, ' Abd,oiiiinai “aching,*^; usually‘more ox less general, worse at night and 
thehiorhipg,,arid;often;,aocompa^^ flatulence and occasion¬ 

ally 'by constipation, is one of ihe most frequent of the' symptoms, but 
imfoxtokately this is extremely''lepmmoU''''among, a, large olass' of patients 
with mild forms of mdigesiiott whp axe not suffering from amoebic in¬ 
fection, DistefesioB of the and the .discomforts of flatulence 

mo of frequent particularly common 

In of) of result from ordinary 
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doses of tlie usuai cathartics may be brought to the atreEtiou of the 
physician, or in other instances the action of these drugs may be uii- 
iisiially se?ere and prolonged. Loss of weight occasionally becomes a 
noticeable spnptom, but in many instances the nutrition remains good 
and the patients may even increase in weight. Interference with the 
appetite is nsiially first- shoTO by lack of desire for breakfast and this 
may be accompanied by morning nausea and the accmnulation of con¬ 
siderable mucus in the mouth and throat during the night. Active 
indigestion or dyspepsia are not very common symptoms^ but do occur 
in a certain percentage of the cases. 

Excessive perspiration, particularly of the palmar and plantar sur¬ 
faces, is very frequent, and in many instances the physician is first 
consulted because of this complaint. The whole chain of symptoms of 
so-called ^Thiiippinitis'''’ or tropical neurasthenia, characterized by dull¬ 
ness, headache, loss of memory, weakness, desire for sleep, etc., is a 
rather common condition eneonntered in these infections, but it is also 
particularly prevalent in the absence of such parasitic invasion. 

Di-agnosis. —^I\hien we come to study the clinical phenomena shown by 
this class of cases, it is seen that there is nothing specific or definite in 
any one, or in all the findings, except the one of the presence of amoebse 
in the stools. The patients are of the class sometimes reported as 
^lieaithy people with amosbte in the stools/"'’ and, as alluded to in one 
of my previous papers, it is erroneous to report all of such cases as being 
healthy or as those “suffering from diseases other than dysentery.^’ 

This brings us to the important point which of itself is sufficient 
excuse for this paper, namely, How are we to diagnose amoebic infec¬ 
tion of the bowel during life? Ten years’ continuous experience with 
this disease clinically, in the laboratory and at autopsy, has convinced 
me that its diagnosis is not possible except through information secured 
by a microscopic examination of the fieces. Looseness of the bowels in 
the form of dysentery or diarrhoea has long been the strong diagnostic 
point, but the facts show it also to be a xerj unreliable one. 

The sygmoidoscope gives valuable and pov'^itive -evidence of infection 
in patients with ulceration in the lower part of the bowel, hut does not 
furnish aid in the large percentage of early infections in which the 
lesions are above the range of this instrument. As a result of careful 
application of all known diagnostic methods in the infection we have 
but one constant finding, «and that is the presence of amoebse in the bowel 
discharge. The question whether the presence of ammbje in the stools 
of patients should be considered sufficient, evidence of infection for the 
institution of treatment is still a. disputed one. A number of authors 
agree with the late Professor Sehandum that there'are two easily differ¬ 
entiated species of amcebse encountered in stools, one a pathogenic'parasite 
and the,other a harmless commenBal. 

I'have alr^dy,discussed ,this subject fully in other publications. 




A QUICK, SIMPLE, AND ACCURATE METHOD OF MAKING 
DIFFERENTIAL BLOOD COUNTS IN WET PREPA¬ 
RATIONS AND ITS ADVANTAGES IN THE 
DIAGNOSIS OF SURGICAL AND 
TROPICAL DISEASES.' 

By E. E. Stitt." 

{From the United Statefi Snml Hospital, Camcao, P. L) 

In tlie diagnosis of acute abdominal conditions and almost to an 
equal extent in other surgical affections, the leueoc}i:e count has the 
confidence of the surgeon. The same would obtain for the poI}Tnor|}ho- 
nuclear percentage were it not for the errors incident to the usual method 
of making differential counts. A smear equally distributed, a satisfactory 
stain and good technique are necessar}' for results that will gixe true 
findings. These three factom do not always go together, as any ex¬ 
perienced laboratory worker will admit, and for the axerage man they 
rarely obtain. Again, almost any variation in the leucocyte percentages 
can be obtained in the usual easily prepared smear made with some 
form of spreader on a slide. To make this evident it is only necessary 
to refer to the usual method of ploughing out the polymorphonuclears 
to the margins, a method used in preparing smears for determining the 
opsonic index. I was told by one of our leading American laboratory 
workers that it was necessary for him to discard several tliousaiid smears 
of yellow-fever blood, made for the purpose of studying ]eueoc}i;ic per¬ 
centages in the disease, for the reason Just stated. 

It has been my experience that the only method of making films 
which gives fairly accurate findings is that of Ehrlich—the sliding apart 
of two cover glasses between which the drop of blood has distributed itself 
in a thin layer. Even with this procedure we meet sources of error 
such as the difficulty of distinguishing pohmorphonuclears from tran- 
sitionals' in those portions of the smear which fail to show a single 
layer of red cells and in particular hr reason of the large number of 
disrupted, cells which are peculiarly common to pathologic blood and 

at the first biennial ineeting of the Far Eastern Association of Tropical 
Medicine, held at Manila March 12, 1910. 

Surgeon, United States Navy. ' 
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which, show theiiisel^es in the form of more or less imiformly stained 
blotches, the former leucocytic character of which can not be deterniinecL 
By cheeking the percentages obtained by the method I shall describe 
and those seciu’ed by the nsnal means, I have found that in septic con¬ 
ditions these disrupted cells are largely polymorphonuclear, while in 
such conditions as malaria and dengue they are chiefly iransitionals. 

The surgeon of the present day alw^ays demands a Icncocyte count, 
and the medical man in the Tropics finds it almost equally necessary in 
differentiating diseases which show a lencoeydosis from those which 
present a lencopenia. Consequently, a distinct saving of time would 
result if it rvere possible to obtain other findings in the same preparation 
used for ascertaining the number of leucocytes per cubic millimeter. 

By emplo 3 dng the ordinary technique for making a count of tlie 
wiiite blood cells, with the exception that I use a diluting finid made 
by adding five drops of Giemsa^s stain to, 5 cubic centimeters of 2 per 
cent formalin, I also am able quickly and, I am convinced, accurately to 
make a polymorphonuclear percentage count, or a complete differential 
count in addition to that of the leucocytes. 

Another advantage is that blood parasites are also* perfectly stained, 
are shown distinctly, and by reason of the larger amount of blood visible 
in each field, the finding of them is far less tedious than where a stained, 
di’y film is used. 

In preparing the Giemsa stain I use the original method by dissolving 0.08 
gram Amr II and 0.3 gram Azur 11 eosin in 25 cubic centimeters of glycerine 
at 60®C,, then adding 25 cubic centimeters of methyl alcohol, allovdng the whole 
to stand overnight and then filtering. 

The ordinary eonjmercial formalin and distilled water are used in preparing the 
2 per cent formalin solution. 

Better results are obtained when the Giemsa solution is added to the formalin 
just prior to using. The staining power of the mixed formalin and Giemsa begins 
to diminish after a few hours, therefore it is better to drop the Giemsa solution 
from a dropping bottle into the formalin in a watch glass at about the time the 
blood count is to be made. The best results are secured when the mixing in the 
pipette bulb is done immediately after taking up the blood and diluent. 

The usual technique iu' making the hamocytometer preparation is em¬ 
ployed, a Tiirek ruling being used. I count the leucocytes in the 3 
upper or, lower square millimetere, divide by 3 to' obtaiu an average per 
square , Millimeter, multiply by,’,10 for the, content of a cubic millimeter 
and then by 20, for the 'dilution, (Blood' to 0.5, diluent to 11.) This 
;ean ^'done m^tafiy'and,uequiree. no esdculation on' paper. , Having 
edunted the leucocytes I again over the same por^^^^ of the ruled 
surface and determine the pol|inorphbnublears and estimate the per* 
centage of these to the total leucoeyt^. 

It is xmnee^^ in such counts to baVe an assistant record the results. 
. Of k count it k preferable to have 

swtoe cmfc taiiult'le personally. 
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Tile red cells are practically diaphanous and not disintcgintcd as diey 
are when acetic acid is used as a diluent: consequently it is eas}- to dis¬ 
tinguish the particulars concerning the size, etc., of a parrierdar red cell 
containing a malarial parasite. Whether it is possible to determine tiie 
species of malarial parasite in such a preparation I am unable to state, 
as I have had only benign tertian and ffistiTO-autumiial blood to wrjrk 
with since using this method. At any rate I always make an ordinar}' 
Ehrlich smear at the same time I take the blood for the white count, so 
that I have material for further study with a one-tTfcIftli obieetive should 
such further study seem to be advantageous. 

My best results have been obtained with a one-sixth objective. Higher 
powers are of course impracticable by reason of the rliiekness of ilie 
cover glass of the hsemocytometer. 

The following are the appearances of the various- leucocytes. 

Eosinophiles ,—In these the bilobed niicleiis stains rather faintly and the color 
is greenish-bitie. The eosinophile granules show easily as coarse, brick-dust 
colored particles. 

Polymorphomidears ,—The nucleus stains a deep rich violet-blue, but of a less 
intense color than of the small lymphocyte. Tlie shape of the nucleus is 
typically 3 or 4 lobed, but even when of the horseshoe shape of a transitional 
nucieus, it is easily recognizable by the intensity of the nuclear staining. The 
distinctness of the cell outlines produced by the fine yellowish granulations in the 
cytoplasm makes the polymorphonucdears very easy of differentiation. 

timall lymphocytes .—The nucleus is i>erfectly round and stains to a deep rich 
blue. It is almost impossible to make out any cytoplasmic fringe. 

Large lympJwcytes.-^JhQ. nucleus here is round and of a lighter blue than that 
of the small lymphocyte. The cytoplasm is nongranular and sharply defined 
from the nucleus. 

Large mononuclears .—These show a washed-out, slate-colored niicleiK which 
blends with the gray slate-blue staining of the cytoplasm, so that there is axi 
indefiniteness of outline in the more or less irregularly contoured nucleus. 

Transitmials .—These have the same characteristics as the large mononuclears, 
but with a more faintlj’’ stained and more indented nucleus. The large mono¬ 
nuclears and transitionals stand out as slate-colored cells without any sharp 
nuclear definition. When very much degenerated these cells have a greenish hue. 

The young ring forms of malaria show as violet-blue areas in the red cell. 
When half grown or approaching the merocj'tie stage the containing red cell takes 
on a faint pink color, thereby differentiating it from the noninfected red cells. 
At the same time, the parasite Is extruded and has the appearance of a violet- 
blue body projecting from the margin of the red cell. It is as if a blue body were 
budding from a pink one. The malarial crescents are brought out with the 
greatest distinctness. 

Trypanosoma lemsi In the blood of rats stains quite distinctly. the 

fomparativfcly low po'wers which it is necessary to use, I have been nimble to 
assure myself of chromatic staining. 





DISCUSSION ON THE PAPER, “STUDIES ON INFANT MOR¬ 
TALITY,” BY DOCTORS McLAUGHLLN AND ANDREWS. 


Dr. 11. 21. 'incdical officer of the first class, delegate from Her 

2Iafesty's Government of the SetherJands Indies .—Doctors MeLaugMin 
and Andrews have told ns in tlieir interesting paper tliat convulsions 
bring about tlie deaths of many children. I wish to inquire if blood 
examinations were made with the view of determining whetlier malarial 
infection was present. I ask this because in our experience in the Xether- 
lands Indies it not infrequently is true that such an infection in children 
really is the cause of comuiisions and of death. 

Di\ IF. E. 2Iusgmve, of the Biological Lahoratorg, Bureau of Scimee, 
professor of clinical mediciue. Philippine 2Iedical School, Manila, 
P. I. —Doctors McLaughlin and Andrews are to be congratulated on 
their contribution to the study of the subject of infant mortality. That 
part of the paper referring to “infantile beriberr is particularly interest¬ 
ing, and the pathologic picture described deserves careful study from 
clinical and etiologic viewpoints. The most important points for dis¬ 
cussion are: First, is the described pathologic picture the expression of 
an etiologic entity ? Second, if so, is the etiologic factor that of beri¬ 
beri ? 

The chief diagnostic points in the pathology are dilatation and 
trophy of the right heart, anasarca and congestion of internal viscera, 
and congestion of the lungs. Most of these findings, as the authors 
state, may be explained by the condition of the lungs. The described 
lesions in these latter organs are somewhat similar to those often seen 
in acute bronchitis in infants, especially when autopsy has been delayed 
for several hours. Acute respiratoiw troubles are very common in infants 
in this country (16 of the authors’ series of 2IS) died of pneumonia), and 
in the further study of these cases these should be carefully considered, 
both from the clinical and patliologic side. The anatojnic picture of 
beriberi in the adult is not very characteristic, and in most instances an 
anatomic diagnosis is possible only by exclusion. Beriberi is, of course, 
a, neuritis and histologic studies always show lesions of the lerves, but 
even these are not of a proved specific nature. The clinical side of the 
' subject is not., Ml? worked out, ,and usually probably includes other 
conditions besides the neuritis. Finally, in spite of the recent brilliant 
work of Fraser and others on the etiology of the' disease, the present 
status of' the'beriberi question is indefinite 'and its etiology, is not 'finally 
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deteimined. Its position is comparable with that of malaria before 
Laveran's discovery of the parasite. 

In view of this, mould it not be better to retain the native names of 
suha or iaon for the condition described by McLaiighliji and Andrews 
at least until sncli time as the etiologic agents and clinical pictui-e are 
made more definite ? 

The In^iotliesis that a faulty or disturbed metabolism is the etiologic 
factor in this group of cases might he open to some criticism, at least in 
the light of our present Imowledge. This is particnlarly true as to the 
separation of breast-fed from artificially fed children. Experience in 
hospital wards and clinics has shown that while practically all Filipino 
children are fed from the breast, particularly vicious forms of artificial 
feeding also are at a very early age made to supplement nature’s method. 
Again, it should be mentioned that numerous analyses of mothers’ milk 
taken from the class of people under discussion and analyzed by Bliss, 
Eiehmond,^ Bacon and others of the Bureau of Science have not shown 
abnoiinalities in the composition of , the milk which would indicate that 
it is responsible for a sudden acute, fatal disease. 

I would alsojike to call attention to the fact that tuberculosis is ex¬ 
tremely prevalent among nursing Eiiipina mothers. 

Dt. Francis Clark, medical officer of health, delegate from the Govern- 
mmi of Hongkong .—I believe this to be one of the most interesting 
papers which has been read. The question of infant mortality frequently 
arises in the Ear East, and at least two-thirds of the natives born die 
within the first year. The entity described by Doctors McLaughlin and 
Andrews would suggest the formation of commissions and of systematic 
inquiries and researches in order further to elucidate the source of infant 
mortality. Although such commissions have existed, up to the present 
time they have borne but little fruit. Most careful research has failed 
to disclose the real causes of death in many instances. I believe the 
suggestion that many of these deaths are nutritional to be an original one 
and it opens a new field for research. I believe it to be premature to 
term this pathologic entity ‘^^beriheri.” We may regard the disturbances 
as nutritional without designating them as beriberi. They are perhaps 
due' to nonsuffieieney of phosphorus, or salts.' Doctor Musgrave tells ns 
that in general the milk furnished by the nursing mother' is much the 
same as, it is in more' temperate countries, but perhaps the content of the 
milk in^ sal, is, and their ^natiire,,,sh<>uld'he more fully investigated. 

;United States Armij.— 
Ivhave to a' certain;extent ’Investigated",the mortality' am’ong infants 
under one year in the Island of Oehu and have found it to he between 
16 and 20 per cent. In that, island I found a number of children fed 
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entirely by artificial means. Thev were given cojjonnt riiilk, tul'i? 
and rice water. 

Br. Earn, Aron, professor of phpslolugp, Philippuie Eedicai dchooJ .— 
I have considerable experience in the matter of infant feeding from my 
co'nnection with the rarioas feeding stations established under my snper- 
rision by the Department of Public Instruction, especially in the poorest 
district of tlie city, namehy Tondo. lly obseiTations Iiave led me to con¬ 
clude that many of the breast-fed children receive rice or tapioca in addi¬ 
tion to mother's milk. I have seen cases of the disease termed beriberi by 
Doctors McLaughlin and Andrews and which the natives designate as 
'AaonB The symptom complex seems to me verv* closely to resemble the 
condition which Czerny and the German authors describe as ••Mehlniihr- 
schaden.” I learned that many Pilipino children, although breast-fed. 
in addition are overnourished with the carbohydrates derived from 
rice or tapioca. The milk of .Pilipina women is poorer in composition 
than that of European women. Analyses of individual samples made 
without regard to the time of dajy whether the sample is taken before 
or after meals, or without taking into account all factors, are of no great 
importance. However, such as we have show the milk of the Pilipina 
mother apparently to be richer in sugar and poorer in fats and car¬ 
bohydrates than that of a normal European mother. 

I was able to produce in dogs a severe disease by overfeeding them 
with carbohydrates. The disease is especially characterized by a severe 
oedema. The clinical picture and the autopsy findings in my experi¬ 
mental dogs in many respects resemble the condition which has been 
termed beriberi in infants. 

Dr. E. Campbell Eighct, prmeipal medical officer local government 
of Bangholc^ delegate from Eis Imperial Majesii/s Gomrnment of 
'Siam .—The paper which has been read is one of the most interesting 
which has been given at this session. Only a very minute proportion 
of the people dying in tlie East are attended by qualified physicians and 
hence the usual statistics concerning the causes of death are misleading. 
A cheek upon the records is so difficult to obtain, that the work of 
Doctors McLaughlin and Andrews is of supreme importance. Their 
results seem to me u'emarkable in calling attention to the .great frequency 
of infantile beriberi. Whether the condition is true beriberi or not, I 
am neither prepared to agree to nor to deny. I would prefer to suspend 
Judgment until further work has been done. The' pathologic appear¬ 
ances which have been described are certainly those with which we have 
become very familiar in the cases of adults dead of beriberi, but that 
breast-fed infants could suffer from beriberi' is probably a new fact to 

® fw&a, a fermented Juice derived from^ .the, cut flower of the coconut palm. 
On standing for a day or two, it fennenta and forms' an IntoxicatiBg drink,; 
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most of us. Tills brings me to the remarkable figures wlricli have been 
given of the comparative death rate between breast-fed and artificially 
feci infants. Surely there is a flaw somewhere in the statistics; for the 
■proportion of TO per cent of deaths in breast-fed infants is totally at 
Tariance with that shown ns by the history of the world since the days 
of Adam. I was glad to hear that the authors of the paper did not 
cariT this question to its logical conclusion; and advise artificial feeding. 
The fiaw in the figures is probably due to incorrect inforniaiion with 
regard to the feeding of the infants. As had already been pointed oat 
hj one of the previous speakers; very few of the native infants arc 
entirely breast-fed. This is also time in Siam. As a rule; at tlie third 
inontii, bat often eaiiiei*; in the latter country mothers are in the habit 
of supplementing their milk by feeding their children on softboiled rice, 
uncooked bananaSj and frequently on other articles of diet of a far more 
indigestible nature. 

I have always been of the opinion that the high death rate among 
infants is the result of digestive troubles brought on by aU the mixtures 
rammed down, these poor infants’ gullets, but that the condition pro¬ 
duced might be beriberi is a new consideration to me. However, the 
subJecT of infant moidality is of supreme importance in any country. 
It is in Siam and no doubt in the Philippine Islands as well, so that I 
hc|3e the mother will always be kept to the fore in the work of this 
association. 

iT/r. Ykior G, Eeiser, Director of Health fo?' the Philippine Islands pro- 
fmer of hygiene, Philippine Medical School^ Manila, P, L —This paper is 
a most valuable contribution on the subject of infant mortality in the 
PkilippineS; and is, I believe, in spite of all that has been said and 
wiitten upon this question, the first scientific work wliich has been 
clone for the purpose of ascertaining the actual cause of death in a series 
of cases. 

I feel that a statement should be made in regard to the statistics 
relating to naturally and artificially fed infants. Several years ago the 
Boxeau, of Health was ’ requested; to collect statistics .showing whether 
tie: deaths which occuiTed among infants undei*' one year of age were in 
,, cases which had been naturally or artificially fed; at that time I de- 
imiired 'because of the improbability of obtaining reliable' figures'of 
ffisnature by inquiries' made ,by^ a clerk.' It' is well known to- those who 
hawe experieiioe in. the.-'Philippine Islands'; that .almost from birth it is 
'' 't%. rice,, jKJfetoes,,mid nther,:solid, food,to,^ children that 

an-'BiiiP'iiig. ' Anyone wlfo haa -the. leaat .doubt.in regard 'to the, 'accuracy 
of irhis statement can easily satiny' h i ms elf by going through any native 
town and observing 'and in a comparatiTely few ob^erva- 

mm ho mi likm mbAom engaged k this practice: Purthemore, 
^ » fe dfip roply to questions of 

’ ^ h, mrnm m Wlovo an answer is desired, 
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so that ivlieii death certificates are presented and the iciiidly is iisked 
t^diether the child had been artificiallv fed or breast-fed the riiothor 
would probably reply breast-fed, and perhaps deny other foniis of iec-*iing 
if she thought such an answer to be wanted. 

One year ago, however, at the urgent request of a number of piiysi- 
cians of the city, I reluctantly gave instructions to have statistics of this 
kind gathered and as you perceive, according to them, TO per cent of 
naturally fed children have died, which fact alone indicates that from 
our present knowledge of infant feeding these figures ai'e not likely to 
be correct. I desire to disclaim all responsibility on behalf of the 
Bureau of Health for the statistics which have been used in the paper 
just read covering this particular point. However, in vievt of the show¬ 
ing just made, an investigation will be made on this point which will 
be based upon actual observation of infants in their homes. 

The authors of this paper are to be congratulated upon the excellent 
manner in which they have presented this matter and the concise and 
clear arrangement of their statistics. They have made a valuable con¬ 
tribution concerning the canse of infant mortality in the Philippines, 
and with the data brought to light by Doctor Aron we slioiikl soon be 
in position to take effective steps to reduce the mortality. 

Br. Paul Clements, of the Bureau of Health, Mcmilaf P. L —I have 
been engaged to a certain extent on the other end of the work described 
by Doctors McLaughlin and Andrews. About 30 cases in which the 
pathologic diagnosis was infantile beribeii were sent to the morgue from 
my station, and it fell to my lot to collect the clinical histories. With 
one or two exceptions the patients ail were babies under three iiiontbs 
of age and the large majority were between one and two montlis. In 
the course of this work the clinical picture of the disease has assumed 
quite as much distinctness in my mind as Doctor Andrews says the 
pathologic picture has in his; and I bare no doubt whatever that the 
disease is a distinct clinical and pathologic entity. My own investiga¬ 
tions among the people with regard to the age at which mixed feeding 
of Pilipino babies is commenced leads me to agree more fully with 
Doctor Highet than with any of the other gentlemen who have spoken 
on this ■ subject. I have rarely, not often, seen babies younger than three 
months who were breast-fed and at the same time received only a neg¬ 
ligible quantity of other food. 

, With'regard to the name ■ by, which we still designate this pathologic 
entity, it seems ,that the authors of the paper have merely followed the 
nomenclature adopted by the first Japanese observer. The condition has 
been'clearly^,recogni:zed by some Pilipino praetitionere, and I believe 
Doctor Albert'was the first to call the attention of the profession to its 
'edisfenoeh'. Thedoeai name might, perhaps" be accepted, ; 

emistmi residmi in' dmwal 

' P. h .—^The name malnntritiott sug- 
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gested by Doctor Aron as the cause of high infant mortality instead of 
beriberi, I think to be more reasonable because of the following: First, 
the high infant mortality is for the greater part among tlie poorer class. 
The wmmen of the working class are at work most of the time and can 
not feed their babies properly and so are compelled to leave their chil¬ 
dren to the care of ignorant brothers or sisters, who give the infant 
amdliing they have at hand whenever it cries. Second, even if the 
babies are fed solely on the breast, the mother, because of her ignorance, 
usually gives her breast'to her baby every time it cries, and this practice, 
in time, leads to malnutrition. Third, the poorer class of women who 
have been delivered in the hospitals of Manila, and there are taught to 
feed their infants properly, leave the hospital when they liave recovered 
and never return for the treatment of the child if it becomes ill. For 
the reasons stated above, I believe the high infant mortality in the Phil¬ 
ippines to be dne to malnutrition, and this high mortality can be de¬ 
creased fey bettering the conditions of the poorer class socially and above 
all by educating them with respect to the care of their children. 

Dr. Fernando Calderon, p'ofessor of olstetricSr Philippine Medical 
Srdiool^ Ilanila, P, /.—It is doubtless true that babies purely breast-fed 
up to three months die of a disease called 'HaonP possibly infantile 
beriberi. I have patients who have borne children all of whom were 
purely breast-fed, and nevertheless these children died at the age of 
three months. For this reason, I think that the establishment of in¬ 
stitutions like the Gota de Leche ® will be a great factor in decreasing 
the high infant mortality. Instead of having one such institution, ^ve 
should establish ten to twenty in our city. Of course, the founding of 
charities of this class must be associated with the education of women 
of the poorer classes in the proper feeding of their children. 

Dr. Yernon D. Bureau of Science, Of^s'lsiant professor of 

paihohgy and hacteriology, Philippine Medical School, Manila, P, I. —-In 
these cases we have a pathologic entiiy, and while we do not positively 
maintain it to be moist beriberi, yet we Imowof no better name for the con¬ 
dition, and if one can be suggested we will be glad to adopt it. We believe 
that this pathologic entity to be brought about by a nutritional disturb¬ 
ance. ^ It is similar in many; r^pects to moist beriberi in adults. Nearly 
ail of fese infants'we have examined were under two and one-haU 
.rnoniis of age, and,while this do^ not,preclude the mothers from' having 
^vea'them, a' mixed diet, we,;feel'ihat'the giving of extraneous material 
'IS: a negligibie such early infancy. Furthermore, the majority 

ehBdren'bf hefibetic mothers, that;'is,', of women'in 
'Wiiffli:„sjiiiptom8 of beriberi were prs^ent. , ■ . '' ', 

Insfetatioa m ^1004, devoted to providing pure milk 

dt tt ttwi.ll to the piprttr ^ ^ y . c 
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As 1.0 malaria being a causative factor in r-rodncing convalsioiu in 
tliese cases,, 1 can only say that tlie blood ^vjis n*'>t examined, as the 
infants were not seen clinically. In one or two instances I found an 
enlarged spleen and a liyer of a chocolate-brown eoior. 

Dr. Allan J. McLaiigldin, Assiskuit Dircdor of Reallh, cmistant 
professor of hygiene, Philippine lledical Sclioof, Ranila. P. I .—I wish 
to correct a false impression wMch Doctor Mnsginve lias gathered from 
OUT paper. We hare never dogmatically said that this disease is beriberi. 
By referring to onr paper it null he noted that we helive we have dem¬ 
onstrated a pathologic entity responsible for many deaths of infants 
and for which we imow of no better term than moist beriberi. Perhaps 
Doctor Mnsgrave can suggest a better one; if so, we shall be happy to 
substitute his diagnosis, tentatively at least, until the question of name 
is ultimately decided. 

In regard to his statement that there are no breast-fed children, 
strictly speaking, in the Philippines, I desire to state that we are per¬ 
fectly cognizant of the very common practice among the poorer classes 
of Filipino mothers of giving young children a variety of solid food in 
addition to the supply drawn from the breast; but this does not con¬ 
stitute artificial feeding, and the fact remains that the bulk of the chil¬ 
dren of the Filipino poor are mainly breast-fed. The majority of the 
deaths from the disease in question, which we tentatively term beriberi, 
occur in infants under three months of age. 

The pernicious custom of griing solid food to the ehiiclren is not 
usually practiced until after the infant is three or four months old. 
We ainit, as Doctor Mnsgrave has suggested., that many Filipina mothers 
are tubercular, but this condition can only be considered as another 
factor in the poor nutrition of the Filipina mother. Tuberculosis is not 
hereditary and a diligent search for tubercular lesions in the cases under 
discussion produced negative results. 


DISCUSSION ON THE PAPER, ‘^UNSOLVED HEALTH 
PROBLEMS PECULIAR TO THE PHILIPPINES,^' 

BY DOCTOR HEISER, 

Dr. ' H. Campbell Eighet—l have listened with great pleasure to 
Doctor' Heiseris paper and at the same time with the deepest sym¬ 
pathy. . Those of us who are engaged in admlnisiering sanitary measures 
in tlie Tropics all know the extent of the task set us,and aU of us have 
suffered from' the want of funds. In fact we, are often apt to think 
that our resp-.ectiTe governments show but, little sympathy with us, w 
piall As'the'appropriation, ahowed for 'sanitary work, but, as .Doctor 
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Heiser truly says^ it is for ns to do the best wo ean with our limited 
means and to discriminate carefully aloiig what linos we should work. 

Doctor Heiser has vSiibmitted an extended prograiunio for the i'ui.uro, a 
programme which would really prove to be a Herculean task, hut it is 
a good thing to see that he is hopeful of ultimate siuk'OSs. ft is w(hl, 
however, that those of us who have had the privilege of seeing soitK'- 
thing of the actual working of the Bureau of Health should loolc: bank 
and consider what had already been done to improve the sanitary cjoiuli- 
tion of the people. In k matter of nine years the American, (government 
has worked miracles, and I am certain that my fellow-delegaics will 
join with me in heartily congiutulating the Bureau of Jlealtb, and 
especially Doctor Heiser, on their great work. 

Dr. J. M. Aihinson, principal medical officer, HongJmig, delegate 
from the Government of Eojighong. —I have much pleasure in seconding 
Doctor Highet’s remarks congi-atulating Doctor Heiser on, what; has 
already been accomplished by the Bureau of Healtli. As far as I am 
aw^are, there is as yet no other example in the history of the world 
where such effectual measures have been taken to im])rove the sanitary 
condition of the subject native races those as which have been underlakcn 
by the American Government since its occupation of these Islands, a 
period of less than twelve years. 

To protect 6,000,000 people out of a total of 9,000,000 from smallpox 
is a wonderful piece of work. With regard to the city of M.anila and 
its freedom from malarial fever, it appears to me that tlds freedom may 
be only temporary, as were the Filipinos to become infected with malaria, 
all the white people living in the city wmuld be liable to infection. Mos¬ 
quitoes capable of transmitting the malarial parasite are already present 
and extensive areas of swampy land exist. 

I would suggest the advisability of gradually filling iu these swamps 
as funds permit, as it is impossible effectually to drain them, since mucli 
of the area is, below the level of the high tides prevailing. Tlie fllled-in 
swamps could be utilized for building sites, etc., and tlnis prove remuner¬ 
ative. 


DISCUSSION ON THE PAPER, ‘‘JHB PARTHENOGENESIS- OF 
THE FEMALE CRESCENT BODY,’^ BY DOCTOR NEEB. 

B. Siiiiy surgeon,, timUi BiaUs Eavy, assoGvaie pTvfessor of 
medical zoology, PhUippine MeMrnt School^l have frequently, upon 
questioning oihers, foimd that they; had iieyer observed the phenomenon 
of parthenogenesis in connection' ydih the benign tertian parasite, fee 
species upon which Schaudiian, his. observations. ‘ 

In weM tod repeated Hood of the large number 
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of iTiariiies at the Xaval Hospital in Washing ion, who had never been 
iiifocted ill PaiiaLiia. and in wliic-li blood there M'eue laj’ge niiinbers of 
gametes, ma appearances whicli would indicate parthcnogeiietic division 
were iioIcmI. Within ilie past few months I have observed at Caaacao 
Naval Hospital a case in whicJi there liad lioen repeated attacks of malaria 
oo\’ering a period of one year, Hpon examining the blood of this in¬ 
dividual, liiunerniis macrogainedes were observed bnt no sebizonts. A 
iVnv da3’s later parasiies resembling Scliavidimr’s diagram of partlieiio- 
gc^nesis ivere observed^ and a few days later the man had a typical malarial 
paroxysm and in bis Ijlood numerous nonsexnal inacroganietes were 
visible, and as the microscopic appearance of tlie parasites showing 
sporulation, differed from that of the ordinary inei’ocyte I was convinced 
til at tlie phenomenon I observed was that of parthenogenesis of PIa.spio- 
dimn vivax. 

I)t\ If. M. Aecb.—I wisli to add to my paper that fig, 5 is given in 
tlie work of Professor Enge. The difference between fig. 5 of my paper 
and, Pnge's is that Eiige gives a figure of a red blood cell in which are to 
lie seen two parasites—one is a segmenting tertian parasite, the other 
next to it is a gamete. Bnt in my plate a protoplasmic band combines 
botli halves of this parasite. I can also absolutely state that this figure 
represents one parasite, and not a mixed infection of the red ])lood cell. 


DISCUSSION ON THE PAPER, ^^MALARIAL FEVER DURING 
THE PUERPERIUM,^^ BT DOCTOR ATKINSON. 

Dr. Aldo CoMellani, professor of tropical medicine and lecturer on 
dennniohnjy, Ceylon Medical College, delegate from, the Governineiit of 
Ceylon.—1 quite agree with Doctor Atkinson tliat in a malarial country 
(juinine should be given to pregnant women. This is the rule I always 
follow in those districts of Ceylon where there is malaria, giving 5 grains 
(0.3 gram) every day and 10 gi^ains (O.O gram) once a week. Lately 
I have frequently used euquinine, which is said to have less action on 
the uterus than the ordinaa’y preparation of quinine. 

I also agree with Doctor Atkinson when he says that in malignant 
malaria larger doses of quinine must be given. It is probable that in 
a temperate zone 1 gram (15 gi*ains) a day is sufficient to stop an infec¬ 
tion with malignant malaria, hut in tropical countries, like East Central 
Africa and Ceylon, .E find that much larger doses must be given. In 
some cases, 2 to 2.6 grams 30 or 40 and more grains a day are often 
necessary. 

Doctor AiUnson.—l'wm not aware that euquinine had less effect on 
the uterine muscles than quinine. We always give euquinine to children 
, 04647 '—‘-7 ' 
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;ering from malaria because it lias no taste and hence is easier to 
ainister. 

[ encoiuU'ered a number of cases of malaria in the 3 'ear 11^81), after 
great rainfall whicli we liad in.Hongkong, lou probably !iav <3 all 
trd of this downpour during wliicli 30 inclies ( 1)00 millinieinrs) tell 
twenty-eight hours. As a natural result much inahiria <]e,veloped at 
it tinm, and at least 1*2 malignant cases came to tlm (Jovonnmail (jivil 
>spital. 

Dr. J. if/, Phakn, captain^ Medical Corps, Untied Siaics Arw.ij, tiwnh 
‘ of United States Army Board for the Study of Tropical Diseases as 
7/ Occur in the Philippme Islands. —While recognizing the necessiiy 
large doses of quinine in exceptional cases, I wish to call aiieiition 
a danger which is present in administering ssucli large amounts. It 
t infrequently happens that impaired vision supervenes, dating from 
e time of the administration of quinine in doses which are not to be 
prded as excessive. I am not referring now to the quinino armnii'osis 
ming on suddenly and causing more or less temporary blindness, but 
a gradual diminution of visual acuifc}’' apparently due to the mdion of 
linine on the optic nerve. I am strongly of the opinion that quinino 
ould be given in the minimum dosage that will control the disease. 
Doctor A.t'kinson, —In reply to Doctor Phalen’s statement concerning 
e occurrence of amaurosis after the giving of quinine, all I am say is 
lat in my experience of practically liimdreds of cases in which the 
mg has been given, I have never seen this result. 


DISCUSSION ON THB PAPER, *‘SOME CLINICAL ASPECTS 
OF MYCETOMA, AN UNUSUAL FORM OF CALLOSITY 
COMPLICATING IT,^' BY MAJOR HOOTON, 

Dr, J. M. Athinson.'-TBunng mj stay in JTongkong I liavo seen three 
ms of mycetoma, or Madura foot—one in^ a Ciiinamari, tlie other two 
1 IndiaD.s. The fact that we occasionally see these diseases in Honglcong 
5 due to the cosmopolitan nature of the populatio’n of that port. 

I would like to ask Major Hooton what treatment he adopted in case 
umber and if scraping will cure the disease? 

In Hongkong the Chinese frequently suffer from a carinous affection 
ailed ^T)y-head.^^ In this affection all the hones of the face and head 
leeome enormously enlarged.'; It^ has' 'occurred' to me that this may he 
tue either to mycetoma, or''actinomycosis.' ' , 

Doctor Mmgram ,—I en|qyed ''hearing' Major Hooton^s paper.' The 
uhject ,of ^myeetomaTs;>,^,^ andfl think ;that' we':will 
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bring order out of chaos only by systematic study. The variations in 
culture oi‘ Streptothrix are greater than in any other organism. It must 
be reraonibered that none of these Strcptothrix infectious are indaiii- 
matory processes. Tliey are destructive without mucli inflarmnation. 

As to actinomycosis, I tliink perhaps it had better be included in the 
list of tlio Slreptothrix infections. 

Doctor AihUmn. —In connnection with Streptothix infections, I 
should Jikc to ask Doctor Musgrave and Major Hooton if there is any 
similar .infection in horses in their respective countries? We have some¬ 
thing approaching it in China. 

Doctor Musgrave. —So far as 1 know there lias been only one case 
repoited in a native animal of the Philippines. I have seen it in Aus¬ 
tralian and American liorses. 

Maj. A. Bouton, L M. S., Rajkot, KafMawar, India, delegate from 
the government of India. —I will state in reply to Doctor Atkinson'^s 
question that the treatment P adopted in tliat particular case was the 
I'eniovai of the growdh. 

As regards the question of Streptothrix infection in animals, I made 
inquiries in Bombay and was told that perhaps two or three cases of 
mycetoma in animals are encountered in a year. 
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A STATISTICAL STUDY OF UNCINARIASIS AMONG WHITE 
MEN IN THE PHILIPPINES.’ 


By Weston P. Ciiambeblain.^ 


The subject of hookworm disease at the jjresent time is so much before 
the public that it inaj be of interest to consider in detail one feature of 
the situation, namely, the occurrence of the disease among adult AmeTican 
males in these Islands. Of all the infections which commonly are included 
in books on tropical medicine tliere are few% if any, which have such a wide 
distribution geographically, and especially such a range in latitude as 
uncinariasis. It is found in many regions that can lay no elaiiii to being 
tropica], or even subtropical. Therefore, when studying the origin of the 
disease among Americans in the Philippines, it is necessary to coTisidex 
two widely separated sources of infection: First, the Philippine Islands, 
and, second, certain parts of the Vnited States where the disease is 
endemic. 

OPPOE,TUNITIES FOE 1NF.EGTIOX IN THE FaiLTPPINi^S. 

When a wliitc .man in the Philippines is found to be harboring liook- 
worms one is apt to assume that he' became infected in the Islands, and 
a study of helminthiasis among tiie natives shows that opportunity for 
soil contamination is not lacking. 

The first extensive work performed along this line was the exainiiiation of 

* Read at the first bieniual meeting'of the Far Eastern Association of Tropical 
Medicine, held in Manila, P. I, March 7, 1910. 

“Major, Medical Corps, U.' S. Army, president of the U, S. Army Board 
for the Study of Tropical Diseases as they.pcenr in the,Philippine Islands, 
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4,10(1 Biiipiiio prisoners at BlHMd Prison (2) wiiore 52 per emii were foitiiu 
io uQ the liosls ol liiieinnria, thougli rarely wore these infecliuns severe ones (5). 
The groat majority of Liesc prisoners wore adult males. As liiyli a.s tlO jXT 
cent of infections has been reported among Philippine 8eoiils in ih<' ifiiilod 
Sta-tes Army (2). These liigh rates among fseouls and at Pdlilud appitrmiiiy 
are not a correct index of tlse prevaloiicc of Imokworni iiiUsdioH in {.he grnei.il 
popiilaiioii, if the results of subsequent work can be Inkcni tis ivprescnfalive. 
Irfthe medical survey of Taytay (d), a reproseniaiivc, Tisgaiog^town in Im/.uri, 
ijOCfO persons were exaniined and II.O per cent Averc found iiitectod (males, 
17.2 per cost; females, G.6 per cent). The greatest number of worms rwove.red 
from any case was 14, and ail worms found, were of the ,sp'eei<‘.s S'ccdlor H'lucr- 
ieanus, 'pew of the infected ones presented any sympinrns wliieh could be 
atiribiitccl to hookworms, and the percentage of lifninoglobin in the jnleeted 
cases was rather higher than in the noninfeetod. 

Of 3S5 native wmmen and children examined in IManila, 13 per cent wcr(i 
hosts of iindnaria. In the town of Las Pinas (5), Rizal Ihovhice, an examina¬ 
tion of 0,000 people, completed by the Bureau of Tlealih, September 30, 1009, 
showed 16.13 per cent infected with hookAA'orms (males, 24 per cent; females, 
8 per cent). A still more recent examination of 2,500 persons' in the Caga;ya;n 
xMlIey sliOAved 11.15 per cent of infection (males, 21 per cent; foinales, 0 per 
cent; children, 2 per cent).' 

The above figures Ironi tliese widely separated loealiii(3S in Luzon iiuli- 
cate tliat the infection for the general population of this island probably 
does not exceed lo per eent^ wliieli is very low as compfirod witli that in 
many other tropical countries; India showing from (15 to S3 jjcj’ cent (3) 
and Porto Eico 90 per cent or more. This fact is surpi'ising wl'icii one 
considers the habits of the natives, namely, careless disposal of e.tcu’ola, 
bare feet, impure water supply. Purtliermore, the ngricul lu rat pursn I ts of 
the inhabitants, combined with excessive moisture and rank vcgctutioii, 
should, theoretically^ lead to almost universal hookworm infociiom Tlie 
parasites seem to cause little disability among tlie Pilipiiios, and, uncina¬ 
riasis apparently is of slight economic importance liei’o. Tliis again 
contrasts sharply with conditions in Porto ilieo. However, tlie (liseaHu 
is siifTidently commoU' in the Pliilippincs to load io vei'j geruuail ])ollulif)ii 
of tlie soil and hence to the possible infection of white nicn. 

OPPO.HTUNITIES FOR BIPOETATJON FROM TH.'li! lINirai) STATiW. 

The prevalence of uncinariasis among the'inhabitants ol the southem 
portion of the United States has been the subject of so much recent 
literature that I shall merely,refer to the fact that the condition is 
extremely general throughout this region, many investigators, in large 
series of cases, having found 50" per cent of infections, and some'claiming 
that '90 per cent of the raraljpopulation of certain sections' is'suffering 
from uncinariasis'(n) .(IB); (16)'(17)1 

; 'y drhe, fea toe'Which to. mj subject'is the 

ol''SoMieto''because the' 
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great inajorit}^ of tlie Yvliitc men vrlioiii I laive been able to stitcly in the 
Philippines citliei’ are or Iiave 1)ccn in tlie roilitary p.eiTiee. 

T])e ili’st work on tlie oeenrrance of iincinaricsis among American 
soldiers who had never been outside of the Uniced States^ was done by 
Siler (!]) in 11)00^ wlien lie fonnd that out of 108 sontliern recruits 93^, 
or 85 ])e]’ eont^ vrere infected. Following this investigatioDj I studied 
the subject among I'ceniits received at Jackson Barracks_, near iN0-^- 
OrleaiiSj wdth the result that of the soiiiliern-bred reeriiits arriving at 
tliat station, 67 per cent were sIioto to harbor Unchiarla americami 
(7). Further "work proved that among 100 soiitherri-bred soldiers in 
their first enlistment period (three years) 60 per cent were infeeted^, 
wdiile among 33 men wlio had served more than one enlislnicnt, only 11 
per cent harbored the parasite. All of my cases -were very mild infections 
and did not come from one section, every State in the Soiitli being 
I’epresented. The details are showm in Table lY. 

M this condition had hitherto been overlooked entirely, and con¬ 
sequently untreated, it foUow^s that for ten years the Army liad been 
bringing into the PMlippines a continuous supply of men infected with 
the American hookworm. Perhaps \ve may facetiously call this one of 
our many wmys of ^Tbnericanizing’^' the Islands. Just how many such 
men have come it is impossible to sa^q but there must have been several 
hundred annually. Southern-bred civilian employees of the Army and^ 
of the Insular Government Iiave undoubtedly swelled these numbers. 

This importation of uneinaria suggests the interesting question as to 
whether the United States was the origin of the Ameiiean hookworm in 
the Philippines. All the early cases reported from here were diagnosed 
as the Old World species (notably Craig^s IS cases (8) referred to later). 
Eecent reports as to both natives and whites, when they specify species at 
all, mention only the Uow World worm. However, it seems more reason¬ 
able to assume that the discrepancy is due to the limited knowledge of 
uneinaria which was possessed by most pliysicians ten or twelve years 
ago. Probably both species existed in the Islands, side by side,’ from 
the start, as is found to be the case in Panama (9). 

The majority of the affected American soldiers return to the United 
States with their regiments in about two years. A few remain behind 
to fill civil positions and a'few are transferred into other regiments Just 
arriving in the Islands. It follows, therefore, that only a small minority 
of the Americans in the Philippines at any one time are likely to have 

* The term "'soatlierii-bred” in this article refers to those iBen wlio were' bora 
or had lived for a considerable time in some one or raore of the following States: 
Maryland, Virginia, West Virginia, North Carolina, South Carolina, Georgia, 
Florida, Alabama, 'Mississippi, Louisiana, Texas, '.'Kentucky, Tennessee, Atkan* 
»as,' and Missouri. 
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infections whicli they Lnougbt fmjii ibe limnelinuL In ilif'se, i!. rcii!- 
feetion is avoided, tlie won ns yraclnnlly <lie oui. j\iy work wil.li sold i(.'is 
indicates that after a lapse of tlmn years at Jt'ust roui'-lifllis of IJk^ 
liookwoiTii carriers have freed thoinselvos of their parasites. Sonnovliai 
slniiliir results were obtained among' in fecied soldiers in (hba, (tb)). 

THE OCCEKREJCOE OE UtsCINAKIASIS AMONG AMKIHOANS IN 'i'ilE 
PINE ISLANDS. 

Few of the soldiers recruited in the United States present any cliirieai 
evidence of uncinariasis and infections after arrival in iiic Idjilippino 
Islands should be comparatively rare, especially of lai-e years, in view 
of the universal care exercised b}" the Army as to cdothiiig*, food, and 
waiter. Therefore, one wmld not expect to fmd hookworra disease widely 
prevalent among the ximericans in the Islands. A study of the literature 
and statistics confirms this exjieetation. 

While it is known that cases of agcliylostomiasis were being detected during 
the early days of the American occupation (1808-1900), I can fnnl no record 
of examinations, and the first available report is that of Strong in 1900 (22). 
Craig (8), in 1902, chronicled 18 cases found at the General Hospital in San 
Francisco among soldiers returning from the Philippine Islands, All of his 
eases seem to have been severe ones, and he states that the parasite in each 
♦instance was the Old World species. 

In 1007 Cole (10) reported that since the organization of the Division Hos¬ 
pital at Alanila, in 1898, the entire number of cases of unctinariasis tunong officers 
and men of the Regular Army in that institution had been 7C. The total 
number of white admissions during this period is not stilted and can not now 
be determined with accuracy, but it must have been over 26,000. Tliis shows 
that uncinariasis was either very rare, or was rarely recognized. Of Cole’s 
76 ciises, 38 were admitted for uncinariasis and 38 for other conditions, the 
ova of hookworm being found during the examinatioti of the stools. 

To determine wliat numbers of Americana of late years arc sbowiug 
infections with uncinaria, I have examined the record b of il)o Division 
Hospital for the period from June 14, 1905, to January 29, 1910. A 
trifle over 8,200 white patients have been admitted «aud tho ova of hook¬ 
worms have been deniostrated in the tees of 71, a rate of infection of 
eonsiclerably less than 1 per cent. Deducting the niimbor of duplicate 
examinations made in the positive hookworm eases, there have been over 
8,000 examinations of stools during the period in which tlie 71 cmgb of 
uncinariasis'have beenJound. This shows its great' infreqiiency. The 
details of^ the/positive cases are'shown' in Table,!., 

"As, the, Division ,Hospital, is' ii8<^ mainly for the more serious and 
chronic'pases, ol 'disease, fit: ■odcurxed'to, me that,'a' larger proportion" o’f 
'infections'"with'uneinaiia 'among'■■the. white,,fioldiers 'haight be^'Showu^in' 
the records of the Army posts, since thete the simpler cases ol disease 
would receive treatment and be cured.' Therefore, I examined the records 
- of J’ott William a brigade post $ miles from Manila. For 
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llift p!.!rio(l [roin .Iiiiniarv 'll, to Jliih 


vv L'ih'i’e vrero fniuitl 


oidr 10 casGri of imcinaria^is, Uic osluii«ion^^ for Ih** ;^aino ijoriod IiariiiF 
liiiruberGcl 11,0 11 persons^ and llto niiinijor of stooi cxaminatiuiis (onij'itin,ir 
i-opcafiid Gxaijdriai'ioii?) appiVixiniaudy SOO. I'lie pGrconiaye of paiioiils 
loiind to hi; iiiidi'toLl is, iliorefort;, less tdan 0/1 per cent, this laeiiiF 
aJjoiit ono-liflli uf tlie rate at tlio Division Ilospital. The pereonra;/e 
oi’ slools sliowing ova of iincinaria was 0.0 per cent at the Division 
Hospital and 3.4 per cent at Fort William iSsIeKinlcT. (See Table II.) 


The stools of 33G white patients were examined at the (Jivil Hospital 
in ManiLp during the last half of 1900, and 16 cases of uncinariasis 
discovered, an infection rate of 4.S per cent, wliieii is very iniieli higlier 
than was found at the two hospitals referred to above. This hospital 
treats all classes of civilian cmplovees wl} 0 , on the average, p 3 ’obal;)ly take 
less care as regards shoes, food, and water than do the ininates of the 
military hospitals. The hgures for the Civil Hospital were furnished 
by Doctor Ohno, of the Biological laboratory. Bureau of Science, Manila, 


P. I 


Of the 90 cases at the Division Hospital and at Port William Mc- 
ICiiileig only 11 (4 at the Division Hospital and 7 at Fort William 
McKinley) were admitted because of uncinariasis, the reinainder of the 
eases Iiaving entered the hospital foi* other reasons, the ova being demon¬ 
strated upon the examination of the stoolsd Therefore we are justified 
ill considering that uncinariasis, sutfieientiy marked to be detected 
either clinically or liy tlie routine stool examination, is rare among 
Americans in and about Manila. 

Pro1)ably, if an exhaustive examination was. made of the stools, with 
uncinariasis alone in view, a somewliat larger percentage of infection 
would'be found than is shown above. By an exhaustive examination is 
meant the complete search, if necessary, ot 8 or 10 cover-glass preparations 
from each patient, or the emplpnnent of the specific gravity method 
described by Bass (t(>) (17). My own experience in Louisiana showed 
that in 38 per cieiit of the infections 2 or more cover-glass preparations 
had to be gone over to demonstrate tlie ova and sojiietimes C or 8 were 
exaiiiiiicd before the first egg was discovered. .As far as is Imowm, the 
only work of this kind, on a large scale, wliicli lias been clone in the 
Islands, was the examination of the Eighth Infantry at Camp Jossman, 
Giiimaras, by Lieutenants Pinkston and Mclntire, under the direelion of 
Major Glennan (19). They examined 538 men and found 9 per cent 
infected with hookworms. ' 


“Of the 76 cases of Ttmeiaariasis among ofTieers and soldiers foimd.by Cole 
at the Division Hospital from its organization in 1898 up to August, 1907, 
pne-half (38)^ were admitted for uncinariasis, and the histories of these 38 show 
gststro-intestinal disturbance in 32, of whom' 21 had dysentery, 6 diarrhaa, ,and 
k sprue. Of the 38 men admitted for other conditions, in whose stools ova of 
uncinaria were found, all had gastro-intestihal symptoms' (10). 
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CAUSES OF ADMISSION- AND ASSOCU\TED DISEASES. 

A study of Tables I and II, pages and 2(h], shows that the 

cause for admission in the 90 men harboring hookworruS' was micinariiiKis 
in 11 cases, and for the remaining 79 as follows: 

Table III. 


Cause ol admission. 

Number 
o£ eases. 

Cause of admission. 

Ntn'ol)(0’ 
of eases. 


2-1 

. 

rjr 

Diarrhma 

7 


•1 

Enteritis.. .. 

6 


2 

Sprue... ....... __ 

6 

Cardiac, organic_____ 

2 

Gastritis . ... 

2 

Tnbereninsis ..... 

5 



Venereal---- 

2 



MiscdlaneouH... 

!) 



Unknown..... 

:i 

Total gastro-intestinai_ 

•15 

Total other than gHstro-intCkStinaL 

ni. 


It is notable that among 90 men found to have uncinariasis, gastro¬ 
intestinal troubles were the cause of 50 per cent of the admissions, the 
coexistence of dysentery and uncinariasis being especially common. Tliis 
coincidence is possibly explained in part by the fact that the stools of 
diarrhoea and dysentery patients were thoroughly examined for the 
possible presence of amcebse and the hoolcworm ova discovered accidently, 
while the faeces of the patients having no enteric symptoms were not 
always examined and consequently mild cases of uncinariasis, witliout 
clinical signs, may frequently have escaped notice. 

However, there are two other possibilities: First, that the presence of 
uncinaria lowered the vitality, thereby favoring the development of 
gastroenteric diseases, and, second, that the infection with hookworms 
occurred by mouth at the same time that the causes of dysentoiy gained 
entry. Study of the case histories throws no light on these points. 


SYMPTOMATODOOY. 

' ' It, is ' unnecessary' to describe the classical symptoms of hookworm 
^:d&eaae,aS'^given';iri'the textbooks., A review of the'histories' of'the M 
case^ the .Division Hwpital jproves.’that .'ShcH a ’train of, symptomB ''is' 
rare in the class of patients tMs paper deals with. Anjemia was not at all 
a prominent symptom. In a few, instances in which the hcemoglobin 
was mtimated it was indeed low, Wging ffoin 40 to 85 per cent, but in 
all ihw patients ther^ ap,ple ^uees^ fop ansepaia other than, the 
hohfcwmn. Colo found mmsiL Mpk(^ and mdema 
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pj’eseiice of an intestinal parasite was nnsnspected until tlie stool exam¬ 
ination showed ova. Tiiis is in accord with my experience at New 
Orleans, where uncinariasis was found extensively among nieii apparently 
in perfect health. 

The few differential leucocyte counts wdiich have been recorded at the 
-Division Hospital in uncinariasis confirm my observations at New Orleans 
that an eosinophilia of over 5 per' cent is the rule, but that figures as low 
as 1, 2, or 3 per cent are by no means infrequent and are valueless in 
excluding the diagnosis of hookworm disease (T). 

WHERE THE AMERICANS IN THE PHILIPPINE ISLANDS CONTRACT THEIR 
INFECTIONS WITH UNOINARIA. 

About a year ago, in reporting my wmrk in the United States, I ex¬ 
pressed the opinion that when soldiers with uncinariasis (species not 
mentioned) returned from the Philippine Islands it was unsafe to assnnie 
that the infection had occurred in the Islands, as there was quite as 
much likelihood that these men had taken the wmrms from the United 
States and had returned with them still in the intestine. With the 
view of establishing or disproving this theory, I have investigated the 
residences of the 90 cases covered by this report. As the histories did 
not record the various places of residence of each patient, I obtained from 
the sick and wounded report cards and from the descriptive lists of the 
soldiers, whenever possible, the following data which I shall term ^^res¬ 
idential factors/^ 

1, Place of enlistment or acceptance for enlistment. 

2, Birthplace, giving State of the United States, or country, if not in United 
States. 

3. Residence of, the man’s nearest relative. 

4. Residence of the man himself as given at the date of enlistment. 

In the cases of the soldiers at Fort William McKinley and most of the 
civilians, only the birthplace could be determined. 

An analysis of these data shows that among the 90 cases of uncinariasis 44 
were bora in the southern portion of the United States, 41 elsewhere, and in 5 
there is no record. In the case of each of the 44 men born in the Southern 
States for whom other ^Residential factors” could be obtained, it was found 
that at least one, and usually two, other factors designated the South. Therefore, 
it, seems fair, to assume that these 44 southern-born men, constituting 49 per 
cent of the. cases ol uncinariasis,, were so deftnitely identihed with the South i 
that,-.the infection of'the majority of them with .hookworm,^ while in that region, 
,was'.highly, probable. ' 

'In connection with southern birth and residence it is necessary to - consider 
also length of service in the Army, because, under the good sanitary conditions 
prevailing in the military service within the limits of the United States, I 
assume that reinfection with hookworms, mimt fofe extremely rare, and that, under 
such sanitary conditions, after ive years’ service the greater part of the soldiers 
vsflsj, wero infeoWi' at the dat^ of'their will have become free from 

1^' 3 ^«aftiles b 3 r reafibn df “Ihe death ^ ymm% Looking over Tables 
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i aiifl II tiiis poiiit ill misitl. It is seen iiuA. 1-1 of tiio suut.ln''ni"h(Wii oumi 
( eas-3 Xo-. T, 15., IG, 21, 2;J, 2G, 2H, ‘Mi. 3G, 41, 74, 77, S7) luoi si-rvcil in tin' 
Army live years s'r over nt tisc tlftto of ciirront ad’-siissiosi oti reiioi'i, atui 
therefore tiad preibably treed themselves of any original inteeiion ajnl had gainoil 
their present iiifeetiuu in the Philippines tluriiig this or a previutis (our oi duty. 

Dettueting Ue-sr 14 Imtg-serviee men from the 44 soutitern-horn m(m, leaves 
30 cases out of the IK) (33 per cent) in whieh.it npp(‘jsr,s pivhijihle tJint tlu' 
hookworm infection imiy have originated in the United Slates and have heim 
imported into the Pldlippines. Of eonrse.it i.s i!np(»s.sihh? to jmove that these 
men may not have received additional infections while in the Islaaids.’’ 

There with one or Uvo cweeptioiis, nothing in the historios am! 
residences of the 41 cases not horn in the South, to indicate that the 
infection oeciirrer] elsewhere than in the Piiilippinc islands, dust how 
tlie worms gained entry into the intestines in these cases is an inleresling 
subject for speculation. 

It is rare for a edvilian or a soldier in ihe p<‘aeefi!l limes of ihe last 
few years to run mucli risk of contracting ground iteh, sine<! good sinx^s 
are universally worn, and the persons considered are not engaged in agri- 
cultural pursuits^ or severe field service. Great efforts are made to pnn'ide 
safe drinking water and well-prepared food for all AuierieaiiSj i)ui lhal. 
sufficient care in this respect is not always taken seems evident from Uie 
numerous cases of dysentery that contiiuie to occur. Jn view of these 
fcacts, it seems probable to the writer that infection with, bookworms 
among Americans in the Philippines occurs more commonly by nioiitb. 
than through the integument. 

IMPOUTAXCB OF TEEATIXG MILD UNOINAriTASlS. 

Although this investigation shows that hookworm infcciioiis among 
Americans in the Philippines m‘c rarely found and that sneli as am 

® Since writing this article I have received some additional statistiea from 
Camp Jos.sRmn. Out of 0(» cases of uiieinaria.sis (found between Deoemher IH, 
1907, and March 10, 1008) in the Eighth Infantry, 1(> were from soutliern Sta(4*s, 
a percentage of 24. Deducting 12 men with over live yearH' .service, leaves ouiy 
4 cases, or 6 per cent of the total, in which it appears likcdy that the meu 
brought their present infections’ from the United States, iifdtiss they were n;- 
infected at their homes while on furlough. <')ut, of 20 oases of uncittariiLsia in ihe 
Fourth Infantry, which relieved the Eighth at Camp ^ Jossraaii (period from 
April 11,, 1908, to December 14, 1900), 16 were from southern States, a'por- 
centage'pf 7S. Deducting 5^ long-serviee men,' leaves 11 cases, or 60 per. cent, 
in which ' there is a likelihood that their, present infection originated ia, tlie 
United/States, M the 'Fourth, Infantry had newly ’arrived in the Islands (April 
'the high, /proportion of aouthern-horix men found iiifected correctly 
'indicates, .the intuenee 'Of Aouthern'', hitth' on 'Uncmaria, infection'," 'ThebjSIghth 
Infantry had been in the Islands about a year and a halt when the first examina¬ 
tions were made and it showa up predominance of infection among isouthernr 
hom men^ which goes to indifeate that, a 14rge proportion of these pion wore 
infeeted in the Mandls year® of eervioe. 

I am indeWed'fot: p* Modioli 

Corps, UMM Aim 71,1; V/u . 

t * , ^ i;" ^ I ^ ^, V, 1 ^ j ^ ^ ^ i , 
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eiitAtunlerec] prosoni jiiile clinical cvKlciice oc ilie di?ea.^c, I do not tiiink 
iliui iiio importance ot the condition should he imderesiinmteG. From 
obsm'cntions on soldiers in IStow OL’leans I eonekided liiat vdiile the iigh.t 
iiilccliuijs did not riiaieriallv all'cct Use clhcieiicy of the man doing gan'ison 
diiiy at. home,, nevoriheless, ho was somewhat more oiioi'getie ami felt 
])eLlor alter the expulsion ol tJie vcorins. It is probable that even a f'ew 
parasite.^ ]iy injniing ilsc intestinal mucosa, by disturbing digestion, by 
secretiiig toxins^, by producing a slight ameniia and by altering the normal 
pro|)ortioiis of the different varieties oi leueoeytes,. usually at the expense 
of the pohmuclcars, must to some extent lower the vitality, thereby pre¬ 
disposing to various infections, especially in active military service. Even 
a sliglit lowering of vitality is of iinporta]lee in the Tropics where the 
white man is coidhonted by so many serious diseases awaiting an oppor¬ 
tunity 1o overcome liis natural resistance. Thcrefoin, in view of the ease 
of microscopic diagnosis and the success of vermifuge treatment, it seems 
desira]->I(3 tliat all white residents of the Tropics should be examined at 
intervals to determine if they serve as the liosts for uneiiiaria. The 
importance of this is emphasized by the frequency with which iiiieinaria 
were found associated with gastro-iiitestinal diseases, especially sprue, 
(liarrhcea, and dysentery, wliich ai‘e the arch enemies of the white man in 
the Tropics. * 

OOr^CLUSIONS. 

1 . Uncinariasis is found among the Filipinos in probably not over 15 
per cent of the general population and is mild in type and of small 
economie importance. 

2 . The percentage of infections is higher in adult males, reaching 
50 or 00 per cent among the Filipino Scouts and Bilibid prisoners. 

3. Tlio average percentage of infection of tlie wliite population of the 
soiitliern part of the ‘United States is probably inueli liighcr than the rate 
among the Filipinos. 

4 . From 65 io 85 per cent of the Bouthern-bred wliite recraiis for the 
United States Army are infected wntdi uncinaria, usually mildly, and 
these infected soldiers have been coming in considerable numbers to the 
Philippines, thus importing Uncinnria amvrkantL 

5. The majority of these soldiers, if not reinfected, become free from 
the worms by natural processes in about five years. 

6. IJiieinariavSiB, siiffieionily marked to be evident clinically, is very 
rare among Ameriehn men in the Philippine Islands. 

'f. Even a routine stool examination among Americans shows few cases, 
71 out of 8,000 examinations at the Division Hospital and 19 out of 800 
examinations at the, Fort William McKinley Hospital 

8. An exlianstive stool examination'among Ainericans in The Philippine 
Islands would probably show.a somewhat greater frequency. 1 
,, 9.:,'01 the'90 eases of, uncinariasis found, 'at the.,above ,.liospitaIs,. only 
' ll.'wereiadmitted for uncipauasis*'' Korty^jlve were'; admifed;'io|'lga|te'F 
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iiitcstitial troubles, dysentery, diiirrlunn,, and sjM’ue liefn!,;’ liie iiio.u I iv 
qneiit eaus(3s. 

10. In 30 out ol; 30 eases (33 per eeni) (hi'in is a pruhnlMliiy fteii the 
iBi'ccitioTi. otlipnaiod i!i iho Uniiod Sliiles !uu( uas imporieif inln I he 
riHlippiiic Islands. 

11. In tfic refiniining OO cases \t is probable iliai. {ideeiioii iHetirred in 
tlie Pbilippinc IsbiTidB, and tbore is naison lo l)elie\(' ile^ pjsra‘Iie'> were 
usually introduced tlirough tlie niotini wKli foot,! or waler. 

12. IJneixiariasis is of suiricieni. iinporiam*e aiiiony; Afiierieatis in Ibe 
Islands to make an occasional careful search for (iva desiinhie. 
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Table l~~Oascs of nncimriasis at tlw Divkion Hospital, Manila^ V, from June lls> to Janmmj L% W U), ctd (loiii iiuiot]. 
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Total* 71 cases. 

SeTenty-oae cases of unciaamsis ntaong 8.200 palioats is a proportion of 0.S7 per cent. 

The mimber of stool examinations during iliis period was over S,000, and of these examinations 0.& i,)er cent sliowcu ova of unriiuirin. 
No mention Is made of the species of %vorin except in the cases noted In “remarks.*’ 

In the ease of reeniisted men the oeciipatlon is tisualiy given as “soMior” without regard to the occupation he lUiiy have had heime his fli -1 
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Tadle II.—Guscs oj i!nci}tOriGsis recorded :u Fori jFcKlrdcij, P. L, [ro:/; reruarif 
21, .1901, (o JainiGry 2(J, 1910 (dcriry ihlo iicriod nF'Fi vy.rc 

admrUed], 


No. 

72 

73 

71 

7?< 

71) 

50 

51 

52 

53 

HI 

S5 

SG 

Ago. 

Venrs. I 
s-f ; 


t'ansi; of in In ,^pit;d lienniri::;. 

r,;. 



Agehvloslotnia.^;:.'__- 

23 

23 

23 


■ 

fl<> 

¥,‘i!.Mrb* ’ 

11 

North (';nvilits.‘r 


;; 

1 1 

i 

ICeiiliiokv..... 

(thiu___ 

(';or,rt>-ifi 

-dfji....—! 

.do__i 

Agch vlosiorniadv_i 

IliilV .... 

Tvnnc.s.sre..... 

.iln...i 

1 

.do.; 

I>v.«onte.ry.. ' 

Uiieinariasis..! i 

1. ’ No records, i 

! 

New York_ __ ^ 

T>v.«priforv .. ....1 

1 U’p.st Viri>itiin.. 

Hongne_ - _ —.- 


.... Do. 

M 1 

Texa.«__ 

Agcliylostoiniiisis. 

... i f)n. 

S7 

31 

1 

12 

Ahihama_ 

Tii-irriir'.*!! .. 

RS 



Unngarv .. . 

Uiieinai’ia.siH___! 

HO 

21 

U 

Riis,si!i. 

do. ....i 

f(0 


Iti 

Ireland ___ _ _ _ 

SpriiG ...- - , ! 





TotaJ, 19 caKOs. 

Nineteen eases o£ imciaarlasis among 11,544 patients is a prqportion ot loss ttan 
0.2 per cent 

The number of stool examinations inade during this period was SOO, and of the.se 
examinations 2.4 per cent .sbowed ova of uncinaria. 
































264 ■ CHAMBERLAIN. 












STATISTICAL STUDY OF UNCINARIASIS 



























Tabx.e it .'—Showing the oharaeiei' of the cases of uneinariasis being imported info the Philipj^ine Islands, etc.- —Coiitiimed. 


V I'jf j CM AMiSJiKljAi J.N. 


























THE PREVALENCE OF INTESTINAL PARASITES IN RIZAL AND 
CAVITE PROVINCES AND IN CAGAYAN VALLEY,’ 


By R. S. Risslee^ and Liboeto Gomez.'’ 


SliDrtly after the completion of the medical survey of the town of 
Taytay/ the Bureau of Health organized a campaign for the purpose of 
oxainiiiiiig and treating the natives of certain provinces infected with 
intestinal parasites^ with the especial view of determining the prevalence 
of hookworm infection and its relation to the public health. 

The first headquarters of this field party was located at Las Pifias, in the 
Province of Rizal. Tiie town lias a sandy soil and is situated by the seaside. 
When the work was completed there, the field party was sent to the Cagayan 
Valley, having its headquarters at Tuguegarao, Cagayan Province, an inland town 
about 100 kilometers from the mouth of the Cagayan River. Later it was located 
at Santa Isabel, a hacienda of the Compania Tabaealera, in the municipality of 
Hagan, Isabela, about 60 kilometers further inland from the mouth of the river. 

It was found necessary to treat all patients affected with disease in 
order to induce large numbers of the people to come to the dispensary. 
Hence, many who were examined for intestinal parasites were found to be 
suffering from oilier diseases. The results obtained are based upon the 
examination of one single cover-glass preparation, but in a few doubtful 
cases two oi* throe wsucli preparations were examined. Most of the stools 
studied were passed on the day the examination was performed, but a 
few were passed the day before. In the beginning of the work an attempt 
was made to administer magnesium sulphate, hut as a rule the patients, 
after accepting their medicine, never came back, and later the plan of 
previously administering purgatives was given up entirely. 

Babies under 1 year of age were npt included in the examinations, as at the 
beginning of the work it was noted that the stools of those examined were 
negative, their food being chiefly mothers milk, 

^ Read at the biennial meeting of, the Par Pastern Association of Tropical 
Medicine, held at Manila, March 12, 1910., 

* Medical Inspector, Bureau of Health, Manila, R. I. 

* Assistant,: Biological laboratory. Bureau of Science,' Manila, F, I., 

* fhw Journal, Beo, B iim), 4, m. \ 

, T " ' ' ' ' ' ' ' ' ' ' : ''T/ " 207^' 
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The present report covers tlio period from Jniio, !<»()!>,Jo hehrum-v S, 
1910 , during whieli iinie the party wuis in the fieid. Kurlln'r work- is 
being pursued in tlm distrieis near at hand and this will be Hpeilni 
upon when tlio studies are conpileied. 

About jhreo-fdurtlis of tlus e:iBos rxaniinod at law Pinas ivsnltA in ntin>r 
lOAMis (tf Cavite and TnVail Province. The priiitdpnl omipnti.ms of tin* jieoplo 
a,re fishing mid working in the ricn piuldies mnl salt Inals. 'I’he sann* ma.v be 
said of tlui majority of inhabitants eoiniiig from other t(»\vus (d’ ilu'se provineeM, 
altlioiigh in the tatter the percentage of the iwople tha.i do not iudually woi'k on 
the farm or at tlio fisheries or .salt beds is greater, nia.ny (d liann being ol the 
wealthier classes, such as landowners and. inerchj>,nts, wlide others a,re employed 
at tile navy yard and railroad. 

Many of the people examined in 'L'ugiuygiirao, sueli iis huidowuers, liiia'efiatds, 
employees, and school children, did notyietiially work on tin* lann. llie grejit 
majority of the inliabikants of the Oagayaii Valley are imndi more ignorant 
than those of the provinces situated nearer to Manila, and hence tluy Iic'^itate 
more in submitting to medical treatincnl:- tluin do the eaiHghtened (dii-sst,>K. 11; 
should be emphasized that the majority of tlio enlightened Ifilipinos,, and coiwn* 
quently those having greater confidence in .scumtidc medieal treatmmit, do not, 
as a rule, work on the farm. 

The actual working clas,s in the hacienda of Santa iHabid wa„s (‘xandned, and 
in this investigation the field party was greatly assisted by the manager and 
the nuuiicipal officer. 

The people here are almost entirely occupied in jdaiiting aaul (fultiviiting 
tobacco, and for this purpose much ficdd work is necessary. T'he men plow tlic 
land and with the w’omen do the planting. When the tobacco stalks uro suflb 
ciently large, men, women, and the older children cxiimine every plant in order 
to rid it of any worms present. Consequently, during the w'hole season of growtli 
the workers are almost constantly in the field.s. The soil emmist-s of loose clay, 

INFEOTIOMH WITU ASOAlllS. 


Gontrary to the findings of .Garrison at Bilibid, .PriHoif, wi> found 
Ascaris liimhricoidas to be the most pi^evalenfc inteBiinal parasii.e. 'In Ijub 
Pinas, 'f7.21 per cent of the whole populaiion k infected; in Tiigiuigaruo, 
73.51 per ceiit^ and in Santa Isabel^ 60.59 per cent. The infeciion is 
'.greatest among .children and .greater in adult'feiiialeB than iti adult 
;^,m.ak8d,aB',iS"shown by the examinations .made at Santa flsabeh namely, 
745$„:per cent inkcblldreny53.31 per cent,in femaieB, and 51,09 per cent 
ill males. 

TNfioTIOKS'Wiro TEIOEUIMB, '' 


Garrison^ found this infection to fee the most frequent in his 4,t0() 
cases in Bilibid Prison. we found it to be second to Ascaris. 

Tins difference may be dde'to Gartisonk statistics in Bilibid 
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Jjas -Pifiap, 53,40 per eeui of all the cashes examined worn infeetecl, ainl 
35.90 per (?ont in Tiiguegarao. However, tlie number of ease? infected 
with Trichnri<! in Banta Hahel J\‘ll iinicli below llie average, tieiog only 
(j.33 per c’enl. 

INKKOTIONS VVITJr KOOKWOliMS, 

Hookworm inlViciion was found to ])e third in frequency in the ex¬ 
amination for intesiinai parasites. In Laa Piiias 11.14 per cent of all 
the cases examined were infected ; in Tugnegarao^ 8.01 per cent. In Santa 
Isabel we fonnd the highest ])ercen{age of infection in all onr work, 45.38 
per cent. 

The luhilt males show iho liighosi rate; 20.01 per cent in Las Pifias, 13.52 in 
Tugiiegarao, arid 110.58 per e<ait in Santa Isabel. Adult females are less infected; 
9.45 per cent in Las Pinas, 8.05 per cent in Tugiicgarao, and 5l.2ti per cent in 
Santa Isabel. Children are infected to a much lesser degree: 2.03 per cent in 
Las Piiias, 3.00 per cent in Tiiguegarao, and 20.42 per cent in Santa Isabel. 

The strikingly high percentage of infection in Bnnta Isabel may be 
due to the occupation of the people,, which requires almost constant 
exposure of their hare feet to the soil in the hclds while caring for the 
tobacco plants. Again, the population is concentrated in a single spot 
on the liacienda. The soil, being clayey, is not particularly favorable 
to this infection. 

We noticed fissures on the plantar surface of the feet in many individuals 
found harboring the hookworm, but tbesc did not appear to cause any discomfort 
except an occasional itching sensaiion. Upon examination we were not able to 
demonstrate any embryonic form of the hookivorm in these lesion.s, However, 
on account of the discovery of these fissures on the feet and the greater prevalence 
of the hookworm in adult males, althougli we have found no evidence of Tlnoinarial 
dermatiiiB^ we are inclined to think the skin transmission is an important means 
of infection with this parasite. 

' Clinical symptonig .—Cases exhibitjng typical symptoms of imciriariasis 
are rare. A few persons have complained of discomfort in the abdominal 
region, which has been relieved entirely by treatment which resulted in 
the expulsion of the hookworms. Several cases in the Santa Isabel 
hacienda were picked out by the manager as being tyqiically lazy, but upon 
examination they were, not found to jiarbor this parasite. One of these 
cases showed emaciation together with great pallor of the conjunctivje, 
without any history of malaria or tuberculosis. The examination of the 
blood in general demonstrated-an' increase of the eosinophile leucocytes. 
The absence of clinical symptoms was probably due to the paucity of the 
infecting worms. In most cases' only hve or, ten were expel I,ed alter treat- 
meiit, in others only two or' throe. , ' ' ■ 

I'■ ■''; ^'StelwagoiT, Henrj'' W. ^Fliiladalphia' 'and'Lohdoh, ,5tli ocl, (1907)',1109., ^ ' 
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INFECTIONS WITH STRONGYLOIDES. 

The distribution of this parasite varies according to the locality. 
Garrison ® in 1908 found 3 per cent infected among the Bilibid prisoners. 
In 1901 Strong^ reported 13 cases of Slronglyloides (O.G per cent) 
among 3,119 persons examined in the Philippines. We found 135 
persons infected (2.24 per cent) In Las Pinas, but not a single case in 
Tiigiiegarao and Santa Isabel. 

INFECTIONS WITH OXYURIS. 

The statistics regarding this parasite can not be accurate, for we depend 
for its diagnosis upon the finding of the egg wLich is laid outside the anus 
and which often does not appear with the ffeces. We found 4.95 per cent 
in Las Pinas, 2.62 per cent in Tngiiegarao, and 1.24 per cent in Santa 
Isabel, 

INFECTIONS WHTII AMCEB*I3. 

Previous examinations of stools made in the Philippines have shown a high 
percentage of Amcelcs^ varying from 20 to 70 per cent. Gilman^® reported a2 
oases shomng active amabic ulcerations out of 100 autopsies at the Philippine 
Medical School. Musgrave and Clegg found 26 per cent and Garrison 23 per 
cent of the immates of Bilibid Prison infected. Garrison, Leynes and Llamas 
found 2.7 per cent in Taytay. 

Our figures are still lower, we having found but 0.39 per cent infected 
in Las Pinas. Hearly all of these were free from clinical symptoms. In, 
Tngiiegarao and Santa Isabel we did not find a single case of infection 
and a typical stool with blood and mucus was not seen. 

INFECTIONS WITH FLAGELLATES AND CILIATES. 

In Las Pinas we found 3.88 per cent infected with monads and O.Ll 
per cent with Balantidium coli. In TuguegaraO’ 3.73 per cent with 
monads and in Santa Isabel 1.49 per cent. Neither the Baknlidium 
coU nor any other ciliate was foitnd in these two places. 

INFBOTIONS,WITH TAPEWORMS. 

Taenia sagimia was tnostTT64‘‘ibntly''iditnd. ,, 0nly;4,'or '0.06 per cent; 
out of 6^000 eases'examined' at Piias;:^ere; infected'Wife 

In''Tuguegarao the 'percenkge,;ie;e3igte^ 
in .Santa^ Isabel-twenty 'times;''''The,''Mgh;'T^ 

■ ^;3,''^ol■ ■ ■’;, 

®Beport of the Surgeoh-fe^^rfti;tlhited States i.rmy (1901), 203, 

This Journal, Bee, B (1008), 3,, 217. 

“I5icZ. (1906), 1, 909. 
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tliese places may possibly be due to the impoxtatioii of European cattle 
by the CTuiipama Tabacalera. We did not find a single ease of iirCection 
with Tania ho limn among the natives.. Only one instance of the infec¬ 
tion was cncountercM! in a Spaniard in Cabagan, Cagayan, and this has 
not been recorded. 

JLYMENOl.EinS. 

I'he previous reports on Ilymcnolepis have been meager. GarrisoiiC'^ 
found h\e infectious in his Bilibicl cases. The Tayiay field party does not 
record a single casef^' However, in Tuguegarao we found 0.26 per cent 
infected in adults and 0.46 per cent in children; in Santa Isabel, 1.73 
per cent in children and 0.36 per cent in adult males. The majority of 
the cases had no clinical manifestations of disease, a few showed diar¬ 
rhea with mucus. 

FLUKES. 

Thus far in our work in these provinces we have found no flukes, 
either in the blood or sputum examined. 

SUMMARY. 

The result of our work is in accord with that of other authors regard¬ 
ing the almost universal infection of the whole population of the Philip¬ 
pine Islands with intestinal parasites. 

Tlie chief infectious in the districts covered by this report are from 
and Triclmris, and their distribution is rather iiniform, although 
in Santa Isabel the percentage of infection witli Trklmrk fell very low. 

Tlie distribution of the hookworm varies, Santa Isabel showing the 
higliesfc percentage ever recorded in the Islands. Males were more affected 
than females. The percentage of hookworm infection, does not appear 
to be affected by the nature of the soil on which tlie people live. 

The distribution of Ain(Tb(h shows still greater variation. In and 
around Manila the percentage of infection is higher, but in the Cagayan 
Valley it is rather low. 

Infection with Hymetiolepisj while not found in Cavite and Emal 
Provinces, is rather frequent in the Cagayan Talley. Children are mainly 
infected. 

; Tapeworms are' also more ■ frequent in Cagayan and Isabela than in 
'Cavite and Bmh 

The parasite known as the worm of Cochin-CMna diarrhcBa, or 
Birongyloides intestimlis^ was not found in Cagayan and Isabela, whereas 
it was quite frequently encountered in Cavite and Bizah ' , / 
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Monads wg]‘o found rather uniformly distrihiit<i(l in I ho (-n.'ios, hiii 
ciliates ‘were not oiieountored in the (la.i,uiyan 'Valley. 

Tlie results of these iuvestigaiious are given in dhhies i, 11 and III. 

"rAOLE I,— t^ania Imhcl.- JaniKtrjf ['!() lo H, liUO, 
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MYZOMYIA ROSSll AS A MALARIA-CARRIER/ 


By W. T. DE VOGKL.= 


ii. iias several fuiics been pointed out that malaria frequently oeciirs 
in the ihilcii East Indies near the seacoast; yet the fact remains that an 
aiiopheline species which develops in brackish and salt watei', and even 
in coneejitrated sea water, and which lias been found along the coast, 
can not be accepted as a satisfactory explanation of this plienomenon 
without further proof, for tliis particular aiiopheline 'is Myzomyia rossii 
Tlieob., and many writers allege that it does not seem to he capable of 
transmitting inalaTia.’' 

Giles'* says that according to Daniels, of Calcutta, My:somym rossii can not 
be infected eillior with terf.ian gametes or with crescents. Theobald states the 
same thing." 

Dbnitz" writes that Boss experimented in vain with this species and that 
the researches of Stephens and Christopher show that it has iiothmg to do with 
malaria. 

In a report of the Wellcome Kesearch Laboratories’' the statement is made that 
“not every aiiopheline can carry malaria, as witness jUy.:omyia rossii in India.” 

Also Galli 'Vallerio and Rochaz do Jong® mention that this species does not 
appear to be able to transmit malaria. Here in Java it is very difficult to secure 
literature on the subject. Professor De Meyers, of Amsterdam, kindly informed 
me by letter that the 1907 edition of Theobald’s “A Monograph of tlie Culicid® 
of the World” contains the following on page 3: “il/, is sai<l not to be 

gin active distributer in India, while Mr. Green says he is almost sure it is 
aecountalile for some of the outbreaks in Ceylon j” and on page 47, ‘‘the malarial 
parasite will develop in it, hut it has not yet been found infected naturally. 
Mr. Green considers it to be tlio malarial carrier in parts of Ceylon, especially 
in the Baiticoloa district. He found tlie larvae breeding in the brackish lake at 
Batticolao town, ^ind on the coconut estates he found them breeding in small 
water holes used for watering the young coconuts, and on some estates in 
earthenware chatties sunk at the base of the palms.” ‘ 

^ Bead at the first biennial meeting of the Far Eastern A.ssociation of Tropical 
Medicine, held at Manila, March 10, 1910. 

^ Chief medical officer, Samarang, Java. 

®Cf. Banks, mis Journal, Bee. B (1907), 2, 513; (1909), 4, 238. (Em) 

’^A Handbook of the Gns(.ts or Mosquitoes. London, 2d eel (1902), 311. 

® A Monograph, of the Culioid® of the World. London, 2d ed:, (1901), 85- 
/. 3y^. w. InfutionsJoranith. (1902),;, 41, 15. 

Second Mep,'Wellcome Res. Lab., Khartoum (190®); 27. , 

^Manual pour la lutte) contre, les Mou'stiques. , (1906) . - ■- 




278 


DE VOGEL. 


Mansoii® includes ilf'ipowj/w rossii in a list, of ainiplielines “whhfh 
shown Avith more or less precision io be ctlicioni liosis of ilio malarial 
It is noteAVOrtliT that in the same edition Theobald, and n,lso Gih-s juh! Diinity,, 
mention the names of Daniels, liosS;, Oliristojdier, am! Sl-epliens as having,!; in 
vain attempted to sliow the capability of infection of irjotiriim nuiy.ii: ami 
neither Theobald nor Manson gives the names of those who hav(‘ luoai ahh' to 
do so. Tlieobald only refers to the opinion of Mr. E. Given,'" government, entn 
inologi.st at Ceylon, as to Die part played by Myxomyni in I he epidemics 

of malaria wliieli break out from time to time in Ui<^ llaitieoloa. district ol 
Ceylon. Tliis seems to imply that be infers the infeetibility trom epideinio!i>l»;ieai 
data, and not from successful experiment.s. From tliis article it appear.s that 
xtlr. Green has not made any experiments in transmitliiig t!u‘ infection. 

I have never found an infected speeinien nitiong ihe hn;ip‘ tiuttiimr.s of 
individuals of Myzomyia rossii which I htive ctniglit and oxaniirH'd in rny 
own house at Samarang, 

Other AnO'pheliiije have been met with furiiicr iiilaml., hiii imter luatr 
the shore. Mosquito larva} floating horizoiilally mi the wuri'aCT of lite 
water have been collected in various degrees of eoiilainination, and I lie 
mosquitoes developed from these larvie rosemhliMl ea(.!li oilier in nil 
particulars. 

Ill ray publication ^^Anopheliues dans renii de I calitHi this 

species ‘'Awphdes mgm” from the descripiion given by Ddiiiiy..’^ 
Specimens obtained from larvfe bred in sea water and fiarlhilly eviijiornitid 
sea water were examined by Professor Be Meyero^ of AinsIcrt'Iam, and 
he declared them all to be Myzomyia rossii. ludeod,, Blanoliard,, among 
other authorities^ also considers Anopheles vagus not to lie a new spofhis 
discovered by Ddnitz, but as identical with Mijzumyia rossii. 

Tlie absence of any other species which might presumably be a trans¬ 
mitter of malaria led to the question whetlicr the reason wliy infcxdion 
experiments with Myzomyk rossvi had yielded negative results iniglit not 
be found in the fact that up to the present time they had always Iwen 
made with specimens bred in fresh water. Until (|uit;e rcceni-ly it was 
not known that rossii is able i:o (lcvelo{) in water (amiaining a 

higli percentage of salt ; the M, wssii caught in my house,, wliich,, as above 
, stated, I had examined with negative results., were^ also derived from 
fresh water. This speciesy bo; frequently encountered near: the'seacoash, 
generally'breeds in water containing'a comparatively high percentage of 
sndium chloride. In connection' ivrth the prevalence of malaria near the 
coash this fact leads to'the’supposition th,at possibly this higli,percentage 
of mltfn; the breeding' places-may offiev aTavorablc' condition ,::lor the 

, ’Tropical Diseases. Jfew York, 4th ed. (1907), 147. 

Agr. (1909), 32, 84, Itlttdly me for reference by JDr, W, T. 
Hunger, of Salatiga. ^ h ; . . , , , 

‘ AtU $oA mat. i 1807), 8^ ^ ^ 
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traiiriforcnce of tlic garaclos to tlie stoiiiaeli of the mosquito aiicl the 
fiirilier fleyclopiitcnt of tlie parasites, i. e., it may I’ender tlic mosquito) 
morci liu}(](‘ io malarial infection. 

(donsidoTCfl ill this coiinGction, the statement of SchoOj namely, that 
ill tlio polders of North Holland malaria formerly raged more violently 
in those jdaees whci'o the water was hraekish^ acquires a special signifi¬ 
cance. At Snmarang, it appears from the morbidity tables collected by 
Doctor Tcrhiirgii that the number of children with an enlarged spleen 
varies between GO and 100 per cent in the native villages {liampongs) 
situated along the coast and the two overiioAv canals which carry brackish 
water far inland and which contain innumerable pools along their banks. 
Among the rice fields and fresh-water marslies farther in the interior, 
the numbers vary between 5 and So per cent. In the quarters of the 
towm of Saraarang situated fartliei* from the coast, I have thus far found 
only two anopheline species, chiefly Myzomyia rossii, and much more 
rarely Myzorrhynf^lhus harliro,^lris v. d. Wiilp. (specimens determined by 
TJieobahi). 

The hrrvm which T have enconntered in the rice fields near Samarang 
before and after the growing of the crops, as well as in fresh-water ponds 
and mai'slies, invariably developed into imagines, which, as far as I could 
observe, in .every detail resembled specimens of Myzo7nyia rosdi found 
along the coast. 1 have never found Myzorrliynclms larbirosiris in the 
la,rval state^ but always as an imago, and then very rarely. Although 
other anopheline species may occur at Samarang, it is certain that 
Myzoni'ijia rossil fai’ exceeds them in rinmher, and forms the most im¬ 
portant subject for malarial epidemiology here. ■ Green mentions that 
Mijsomyia rossii also is the species occiirriog in the Batticoloa district. 
It is a remarkable fact in connection wiili the malaria epidemics which 
he mentions, that, in this district also, the breeding placcKS were found 
along a lalce containing brackisb water. No other anopbeline species 
fopnd in our Archipelago is known to adapt itself so readily to the salme 
condition of the watei- in which the ova are deposited, as Myzomfia rosdij* 

' ^^Loc. cit 

flad it stated in the Rev, of Borne of the Recent Adimnocs in Trap, Med., 
supplement of the Third Rep. ’Wellcome Research Uh. at the Gordon Memorial 
College, Khariown, page 134, that in 1908 F. II. Foly and A. Yvernault published 
a paper entitled ‘‘Anophehnes dans d’eau sable” in the Bull. Bog, Path. Essot. 
(1908), 1, 172, in which they say that in Algiers breeding places of the anopheline 
species P^retophorus chaudoyei Thcob. were found containing a high percentage 
of salt; and in the Atii Boo. mat (1906), 7, that in Algiers, larv® otAnopkeUs 
maeulipennis, which occurs exclusively along the shore of the Mediterranean, 
were found in water containing 0.481, per cent of sodium chloride. It is also 
stated by Sohoo that Nuttal, Belli, Ficalbi,, Grass!, Oentanni, Christopher, and 
Stephens found larvse iWwater contaming'0,606 per cent'sodium' chloride,;Perrona 
; in L87 per cent, and Vivanti in 1.74 per'cent sodium chloride. 
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Xo other .species known to be enpable of hoili in fresit wnler 

and in partially cvajioratcd 8ea water eoiiiairdnii; mom limn o pm* (nrii 
sodium cldoride. d1iis species, !\L ilmrelore, is espiniaily suilidile 

for detcrinininp' [lie limits witbin, whicli the (juaiiiily ol salf cnnmini'«i 
in the bnH‘r]iiit>' places nmy or may nor nmder l!io niospiuloes prodimiMl 
in dmta mon'or less liable (o inlVidion with malaria! pbismodia. 

Suitable snbjcwis for makin.n' itdeciion eNi'u'riimmts on !iios(|uiioes are 
rareiv eiieountmaMt aniun,!!; llie suirerm's from malaria, in ilie Samarano 
hospitals, bhiimdes are ,^‘ejiei‘ally found only spoi'mlic'.ally in iin^ piM'ipli ' 
era! blood, (imseqiieiiily, on (Jctober 'io, when a. Imnale paliimi, 
whose blood-smears under the inieroseopa showed tw'o or Ibi’tW! l.avenin 
crescents in every held, a])plied for admission (n one of the liospilals, dm 
oipioidnnity was eagerly seized. 

The patioTit was a young nuiivo (rfaviuioso) woman from Urn Kiu'iing Pmiara 
quarter situated within the district ot‘ malarial c(*nt«‘rs along llui t-imsl. Slu' 
was e.'itreinely aiuumic^ and had a spleen iliai. reached to ihe nmhilicus. 'I’he 
pulse was regular. Tlio temperature varied ladovetni mi’ and mi,S', Appiidieml* 
iiig the ever "threatening pcniieioiis attack, it was ilechled {<,» give, a dose, of 
0.500 gram of liydrochloride of quinine three, times a day, 'this dose was admin 
isiered daily from October 2G onward. 

Meanwhile, mosquito krvio were obinined along tlm coast; .from pools 
containing water oC varying coneentratimg from rain water, up to 
.solutions containing 1.6 per cent sodixim chloride. After a few diflb 
ciilties had been overcome, the first mosquito was dissmded with, a, positive 
result. This was on N’ove,mber 6, and after the pa.ii(M,il; liad taken 1.5 
gram of quinine for nine days. The insect had sucked tlie ])a(iieniks 
blood five hours previously. 

The stomach, full of blood, was eriiHhed under a- cover-glaBS. Wlimi 
examined under the microscope, wormTike, moving organisms which 
resemb,!ed odkiiieteB were visible, ddio [.rreparation was then stai,nrKl 
according to GicmsTs'metliocl, Many spoohshnped elements weix' iiieii 
' seen, with an intensively 'colored elirornalin core in the midfilo and iiio 
pigment compressed to one .point in the spool. 11,'le |),idu,ro 'exactly 
I'lesembM flie illustrations of ookinetes i,n colored pret)arat,ioii3 given by 
'Sehaiiclinm/ ; '‘Unfortunately, it is,.not, known whatqicrcentage of eonirnon 
salt was,'conta,me(lin the .water from which this; mosquito w.as produced. 
;The foilowiilg,table,,;^ives 'the yestiltB of; these .experi'inents,,: togetlicsr with 
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Only ii small iiuuibor of mosquitoes were examined. Many larvfo 
(lid not develop^ wliile the" females wliicli hatched were with dilficnlty 
kept olive for any length of dinie, and hot a single one until the stage 
was reached in which sporozoites apiiear in tlie salivary gland. It is 
also true that some specimens were used for determining the species. 
A small nnmher of the females could not be induced to siudv tlie blood, 
and many ol the specimens that did so died every day, so that very 
little resulted from our plan to examine different specimens at regular 
intervals in order to observe the whole course of development. It is 
extremely dillieult to isolate the stomach even within a few hours after 
death. As I feared that the mosquitoes would not remain alive until 
the day, fixed for thtdr examination, ilie fe^v remaining speeioieris were 
dissected in advance of "that time. All this is to be regretted; for^ 
whereas certainty might have been obtained, as it is, the results allow 
only of conjecture as to what effect ihe percentage of salt in tlie breeding 
places has upon the liability to'malarial infection of the mosquitoes. It 
is true that the two mosquitoes taken from water containing 1.3 per 
cent sodium cliloride were found to bo strongly infoctecl. In a few 
specimens taken from water with 0.6 per cent sodium chloride, the 
infection was either mild, dubious, or entirely absent, Avhile not a single 
one of those obtained from fresh water jiroved to be infected. However, 
as it happened, those from water containing 0.6 per cent sodium 
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chloride and also from fresh water, sucked the blood lal.io- Ilian ilio^o 
from Abater Avitli 1.3 per cent. 

A gradual decrease Avas observed in the numbei* o! gambles in (lu* 
pexipherai blood during the time the patient Avas iji l-bc hospiial, and 
this Avas strikingly apparent (Inriiig the lust da.ys ol Inu’ sinv. 1 In ring 
the first days, gameies AV'cre found in every iiehi, and in the fresh blood 
the microgaxnctes Avere seen repeatedly, swarming out ol Ibe microguuit'- 
tocytes. When the patient loft on Novenilie.r 13, only a lew (*resee!its 
Avere discovered in the preparation after considenibb? sea.i'ch. On ex¬ 
amining the fresh blood nx the luvst' days, many jdiagocyies AV(;re Siam 
actively employed in absorbing the crescents, a cb^ar ]:)roni ol the way in 
Avhich the human organism rids itself of this in,feci,ion. 

The diminished chances of infection. Avhen a muc-h smaller numlrnr of 
gametes are present than there were originally, is an importiint factor, 
which must certainly not be neglected in considering the Tiega.tive results 
of* the last days'of the experiment, Avben, as it happenefl, n!os<juiio(‘s 
from Avater Avith a low or hardly any percentage of salt Avere tested. 

Although, of course this inquiry in no wniy lays elatiri to completeness, 
yet Avliere the chances of carrying out iiie experinun,r{,s are so rare it 
seemed to me not out of place to pnblisli the resuli, as at least it 1ms 
been shoAAUi exporimcntally that Myzomyia mmi can be infecieil A\fiib 
Plasmodium immactiMmi. This fact aloxic seenxs to me of no little 
importance, as, among other things, it clearly shoAVs the way in which 
malaria may spread along the coast in our Iiidian islands. ,ln. order to 
be certain that the mosquitoes which I used in tlieao ex}ierirnnnts really 
were ilf. rossli, I sent the specimens of the same breed wbicli we liad kept 
for determination, to Professor iNuttall, of Cambridge, with the requoat 
that they might also be submitted to Theobald. 1 take this opportiiiuiy 
of expressing my sincere thanks to Professor Nutiall for the way in which, 
with his usual obliging kindness, lie complied with my rexjueat. 

All the specimens obtained fromx larviu collected on six different dates 
from six different breeding places proved to lie Myzomyia rossti What 
remained of the mosquitoes B and b, after dissection,, namely, the wings, 
legs, :head with thorax 'and abdomen, Avas also sent in three soparato tulxes 
ffjded wi,tli. alcohol and marked 4 'and' 5. I was informed that Theobald: 


said’he was "Unable'to'effect'a 'detemination from the fragments' scut to 
him. The chance that Just these Bpecimens should happen to belong io 
another species is too slight tp he„ considered. 

Although these expe?hme3p.te^ made with the purpose of itifociing 
Myzomym rossii taken from wat^^iontaining 1.3 per cent sodium chloride, 
may not in themselves lead to dffnite conclusion, as to. the positive 
imp.nence^of.^i0f6 g^t Upon the liability 

u solution, 
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the probability that earlier experiments were unsuccessful hecanso tliey 
were made with insects taken from fresh water. It may be presumed with 
some certaiiity that the liability to malarial infection is variable in the 
sanie. ano])lieline species. We arc quite in the dark when we attempt to 
point out tlie causes iniluencing this liability. Without any known 
reason w(i sometimes succeed, time after time, in our infection experiments, 
and then again, under apparently similar conditions, wo arc entirely 
unsuccess fill 

Therc^ arc districts where formerly malaria was extremely prevalent but 
where now the disease is rarely encountered (as in Tuscany), notwith¬ 
standing the fact that thej'e is no decrease in the number of anophelines, 
and malarial subjects are imported into these regions from other parts, 
a fact wliich would lead one to expect an increase of malaria. Where no 
immunity has set in among the irxhahitants, the causes of this phenomenon 
must 1)0 sought in a state of immunity in the prevailing* anopheline 
species, arising from outward circumstances which did not exist before. 
A knowledge of the causes of such immunity might be a powerful w^eapon 
in combating malaria in epidemic form. 

The results obtained from these few experiments seem to me to point 
a. way whieli offers a chance of determining one of these causes with 
certainty. Finally, they confirm what has been shown by the experiments 
of Giialdi and Martirano and of Schaudinn, namely, that the gametes 
from blood containing quinine develop to oocysts in tlie stomach of the 
anopheles mosquito. 




ANTIMALARIAl. PROPHYl.ACTIC MHASURES AND THHIR 
RESULTS AT THE NAVAL STATION, 
OLONGAPO, P. D 


By A. W. Du-\baFv." 


AYiiik* the naval station proper at Olongapo has an enviable sanitary 
reputation, tliere has always been a large number of eases of malarial 
infection attributed to other places on Siibig Bay, especially to the 
Marine target range at Maquinaya, distant about 4 iiiiles. The exact 
reason why .malaria shonld be eompaiutively rare at tin; station itself is 
not evident; as the presence of the anopheles mosquito and a large native 
contingent furnish tlie factors necessary to infect the force ot approxi- 
jiiately 1,000 men. The elevation of the quarters to a iiciglit of about 
5 feet and the absence of vegetation pi-obably have iimeli to do with it. 

In January, 1909, the hospital ship Bc4‘ief was ordered to Olongapo 
to care for tlm large numl)er of sick which overtaxed the snicill sick 
quarters. Inddeiitally, the utility of a hospital shi]>, even in the time of 
peace, was shown in this instance, as it furnished a mobile hospital which 
could be used to supplement those on shore in eases of unusual eoneentra- 
tion of force, or in the event of an epidemic or serious catastrophe. 

I will not burden this paper 'wiili the ligures sliowing the amount of 
malaria then present at the station, but it suffices to say Hint about one man 
in ten was practically unfit for aciive service in tlie field. Tlie seriousness 
of this can better be appreciated when it is understood tljat tlie two regi* 
m,Gilts of the Marine dorps at this station constitute the personnel of the 
advanced base and ex]>editionary forc^c in case of hostilities in this 
part of tlic world. 

By reviewing the medical records of the station and constmeting a 
chart showing the admission for each month, the greatest increase of 
malaria was graphically shown to follow the opening of the target season 
at Maquinaya, other duties, such as practice marches, and the presence of 
a company at Meemanj' Point erecting a battexy, causing slight rises; 
while during the rainy season, when the Marines were more or less re- 

'^'Eead at the'first biennial taeiefcing of the Ear'.Bastern Association of Tropical 
Medicme, held at Manila, March 10, 1910. ' ^ ^ ^ ^ 

United States Havy.' ’ ' ■■ ■ , ; ■ '' 
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strieted to the barracks or station, there were but very few eases, and these 
were probably iinreported infections continuing from past months. On 
the chart accompanying this paper, the admissions have not been (‘ediu^ed 
to percentages as the strength of the cominancl was louinl io hav(’ lumii 
so neaiiy constant as to make its calcnlation nnnecessaiy. 

At this time, abandonment of tlie range upoji width tlu'rti Inid 
already been considerable expenditure of money and labor, was seriously 
considered. 

The Maquinaya range is located on a narrow sand spit between itie. stia Ix'aeh 
and an impassable morass, into which flows a stream of eonflidorable siw? which 
overflows much of the range during the rainy season. While consitUwahb! clt'aring 
of the range had already been done, there were both high grass uiul nuoigrovi' 
trees close to the camp, and anopheles mosquitoes were present in e(>iisid(‘ra,hlti 
numbers, especially in the evening when the breeze failed. Tim nnm W(‘r<5 qtmr- 
tered in tents and slept on the regulation folding camp cot nndiU’ llie 

protection from mosquito bites afforded by these narrow nets is nior(* in theory 
than in practice, for a slight movement of the body or limbs during sleep resnlts 
in contact with the net, permitting the mosquito to feed to its sa,iiBfaotioti without 
fear of molestation. 

A board appointed for the piu-pose recommended (1) iillitig in of the 
swampy land on the range and further clearing of the ground so tluit 
there should be no shelter for the mosquito within at least 200 yards of 
the range; (2) the erection of thoroughly screened quarters lot* olficcrs 
and men. These recommendations w’ore carried out and tlie (piartera 
completed by the date of the opening of the target season, d^fie buildings 
are of light constraction, elevated about 4- feet from, the ground, well 
ventilated and completely screened. 

RESULTS. 

During the first quarter of last year tliere were 106 admissions to (lie 
hospital ship, giving 2,214 sick days, and the station sick , quarters w(rre 
constantly kept filled, and this has been the yearly experieuco Riiict! the 
range was established. During the elapsed part, over oneduilf, of thc^ 
first quarter of this year, 'there had been 6 admissions to the hospital 
ship for malaria, giving 120 sick days, and there, have been only 53 < 3 ases 
treated at the sick quarters. , ' ,, 

; ^ .Before .concluding, 4 few words may be added regarding treatment. 
To you, accustomed to a tropical medical practice, this is not perlimmi, 
but to the newcomer, acquainted with the mild infections of tlio Temperate 
Zone, yielding readily to quinine in 1 to 2 gram doses, the administration 
of 4 to 8 grains daily seems heroic^ hu| thus has been found necessary here. 
The treatment is, as a rule, contmued tbv three weeks, but not necessarily 
or nmMj in the latg^ ^ Tte Wiltt mm ^ 'have had, being in a 

mm had 
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THH INCI[)ENCB AND COMPLICATIONS OF MALARIA IN THE 
PHILIPPINE ISLANDS WITH SPECIAL REFERENCE TO ITS 
TREATMENT WITH ARSENOPHENYLGLYCIN; 


By Fked B. Bowma^jt. 

{b'roin ihe De/partment of Tropical Medicine, PhiUppuw Medical School, 
Manila, P. /.) 


Between the ycai's 1904 and 1908 approximately 30,'700 deaths? occurred 
in Manila. Of these, 70.^3, or about 3 per cent, were reported to be clue 
to malaria. Ten pt‘r cent of the deaths from malaria occurred between 
the ages of 1 and 5 years. The percentage is very low between 5 and 
15 years; but from 15 to 30 we find recorded 50 per cent of the total 
nunibor. After tlie age of 30 the percentage rapidly drops until 50 
is rcaeiiecl, after which the mortality from malaria is but 1 per cent. 

About 12,000 deatlis are reported aimually in tlie Philippine Islands as due 
to malaria, 6 per cent of the total mortality. The following statistics were 
obtained from a study of the histories of 100 consecutive cases admitted to St. 
Paul's Hospital. 

ll'ertian malaria was found to bo most common, 43 per cent of the total 
number of eases b«.ung infected with this parasite. AUstivo-autumnal was more 
frequent than quartan fever, the former constituting 37 per cent and the latter 
but 13 per cent of tlie cases, 

Approximately 50 per cent of the cases had an enlarged spleen, the type 
of malaria seeming to influence the extent of splenic enlargement little, if at all. 
Two cases were sometimes seen side by side in the same ward with practically 
identical histories, symptoms and blood pictures; one with a spleen reaching to 
the umbilicus, the other with that organ not palpable. 

The average red blood cell count in these cases was 3,000,000, although in a 
few malighant and cachectic oases it was much lower. Infection with intestinal 
parasites, occurring as it'does in so many of tho natives, to^ a great extent 
influences the blood picture, usually making diJffOrential counts of little value. 

Black,water fever is rare in, tke Pliilippim Islands. I have never 
AeeU'a^oaee Herb.', MaiariaLdysentery is of quite common occurrence. 

: Malaria, in itself warolyis'a'fatal disease in these Islands, but after 
Two yearsA work; ,ih: ,'ihe Tree dispensary and the wards of St. PauFs 
Hospital, the fact is impressed on me mote and more that many of the 

Read at the first biermial meeting of the Par Eastern Association of Tropical 
Medicihe, held at MamU,'l^arcH 10,, ^ ' ■; 
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iit'URiscs and iiukdiiiite conditions whii'.h wo on^oi wiih ;iro duo {<> lid(‘fii 
nialai'ia. or to siicceoding atiacks lasting ovtM' poi'iods ol visirs. 

Tlie usual complications ot inalaria will nol ho (h'all with in tiiis 
paper, ljut some of the most coinnion conditions (‘onphainod ol hv the 
nati\ os will iiricflv ho closcriltod. The o.tiology ol niosi ol I hose apjiears 
ohsenro, hut it ina}’ possibly in ilio futun* ho ch'atn'd up in soim‘ 
measure h}' a closci' (piostioning (d* the palients as lo the (irovious disoases 
fj’om ’which they liave sidtored and paiditadarly wilh ridoriUK'o in llu^ 
oceurr('Rc(‘ ol; “(dulls amil fev(U‘.''’ 

A great nuniy patients entc'r the free di.speiisiii'y eoiiipluining ol hiss nl setisn- 
iion in tlio extremities w'Mch limy describe as “luMiviiu'ss” ol the teid. and legs. 
A large proportion of tliese patients are extrettady anwmii'. d'lu‘ ('otijutielivaf 
and mneoiis meniliranGS are pale, the ])alo{Ier refh^xes al)S(mt, and tli(,‘re is sonic 
loss of sensation in the. extn'inities, Otluws pre,s(‘nt tin* lyp'nul synipionis of 
peri])lieral neuritis. On questioning those' patients carefuny, a large peua'iitago 
give a distinct history of recurring a.H-aeks, of chills and fovnr for which the 
Filipino has a special name, ‘Plr/i/ri.” Too many of thcs(* oases are diagiiosi^d as 
beriherij and a great many of these diagnoses would prohahly h<‘ cluuiged if (he 
previous history of the patient wore taken more tiioroughly. 

Nephritis among Filipino.s from 15 in dO yea.rH of age is also extrenudy conunou, 
and it is not unusual to see in youiig men p(>rhapH live {fa,ses (»f chronic m'phritiH 
in a ward of twentydive heels; not favorable eases, hid. thoS(‘ (‘xldhifing anasiuva, 
oedema, shortness of breath, high blood pressure and all ihe signs of sevm*e kidue.y 
trouble. The etiology of a nnmher of thestWeases of w'phrilis always has Ihmui 
obscure, and the great proportion of sun’erers from malaria (uicoindfOHHl, houu'. 
with serious and others with moderatedy severe symplom.s in which tiu* mdue 
contains albumin and easts, leads the clinician to think of iiie possibility i.lmi 
malaria is the original cause of the; kidney a,fleet ion. 

Nearly all eases of malaria during and after (he pyinxial piudod ha.'Vt^ largi'T 
or smaller amounts of albumin in the urine. One attack prolarbly causes no 
permanent symptoms of nephritis, hut repeattHl ones, covering ])oriodH of years, 
undoubtedly have a deleterious (^flect on (.he normal action (jf th(( kidneys and 
lead to a definite chronic nephritis; therefore, malaria should not be overlookeil 
in studying the etiology of chronic nephritis in young adidts In (soindrics wlicro 
malaria is endemic. 


Many othor eoiiditions are, of cotirstb laot with i,ii wimlyitig malaria, 
which from, ait etiologi ,0 stanclpoiBt are very imleilriitxh Iwit; Hum two 
eopiplaints which: L have outlined are so often roeouutcd by the native 
patients, so many of whom give .very, inde,(mite"histories of prcvio’iis attacka 
of. malaria^;' tliat' they'' ha.yc^. been particularly discussed. ^ 

' ' ' . Tfa'B' TmirATMENT' O’F' MAbAlUA' WITH /UtSE)N()inlEra;GT.YCJN. 


While tlie treatment of malaria m already on a very Batislhctory 
nevertheless, as previous experiments in the treatment of thi/diseaHe 
with atoxyl have been reported^ as arseuophenylglycin, employed 
in the Biological of the ^ibau, of, Science was giving such 

eiioollmt iu Mi it ww decided to 

fsrythe efeot of ^ put th^kdHce which was 
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rt‘C(*ivi‘<i, the (tru^i^* Avan adnniustcM’etl throughout in do^^es ol; 0.6 of a gram 
sn]){aitaiiooiitil}', a total of two or three doses being given on alternate flays. 
The arsiHioplaaiylglyein was dissolved in 10 cubic centimeters of sterile 
W'aior and ijiriiiodiaiely injected subcutaneously into the muscle of the 
abdotuiiial wall or under the skin." 

Ten eas(*s (d‘ inaJaria vvei’e tiauited, six of ilie lestivo-aiitiiianal type, three 
of leriian, and one of ilu' (piartan form. The following liricf exeerpts 
ar(‘ taken from ih('. liistorics of the eases. 

Vase L — .■^^Jslwo-miliimnal malaria. Filipino man-. Entered tlie hospital March 
20, llMhh Present, illness begun eight mouths ago Avith pain in the legs and 
e[dgsns{rjunL Ewer occurred every other da,y at dilTerent periods during this 
tinuo d'lie patient is exi.reniely auannic, somewhat emaciated; conjimctiyal and 
nmcf)ns membranes are oxtrenicly pale. The spleen is enlarged 3 centimeters 
bfdoAV ilu^ costal margin and is sharp-edged and appears rather firm on palpation. 

Mai'ch 20: Crescents^ ilagellatcd bodies, and young forms seen in fresh blood- 
,smear, JSevcutemi eresmiis found in comiting 2(J0 leucocytes. Urine contains 
albumin, Imt tio easts. March 30: Blood-smear as before; 0.0 gram of arseno- 
phenylglycin avus dissolved in 10 cubic centimeters sterile water and injected .sub- 
cut atu'ously into the abdominal wall. April 1: Tavo days later, the blood picture 
had not changed. Six-tenths of a gram of avsenophenylglycin given as before. 
Api'il 2; Eight c*n*scenis in 200 white blood cells counted and A’ery few young 
forms HCcm April 3: One gram of arsenophenylglyciii injected. No young forms. 
April 7: NinnerOAis crcKcents and ovoids .seen in the fresh blood-smear. April 8: 
An erytliomatons ra.sh appeared on different parts of the body surface. April 0; 
Tl»e palitmt eomphdus of severe pain in tbe stomach and cramps in the abdomen. 
April 12: Extreme pain in the extremities. Absence of knee jerks. The typical 
“sl-eppagc” gait of pt'ripheral neuritis was evident, and later in the day severe 
spastic eouiraciions ol leg muscles. The administration of purgatives (calomel 
and magnesimu siilphaie) caused those symptom,s to subside in a feuv days. 

Three dilTerential blood counts Avere made at different times Avith tbe folloAving 
riAsuli: April 2: Polymorphomiclears, 50.4 per cent; large mononuclears, 25.0 
ptu' cent; small mononuclears, 4.7 per cent; eosinophiles, 17.5 per cent; mast 
cells, 0.4 per cent; transitioiiala, 1.4 per cent., Aindl 5: Eosinuphiles had in¬ 
creased to 17.5 per eoiit. March 20: Polyinorphonnelears, 05 per cent; large 
mononuclears, 23 per cent; small mononuclears, 0 per cent; co.sinophilos, 4 per 
cent; mast cells, 1 per cent; iransitionahs, 1 per cent. Crescent l)odic.s could 
always bo found in blood-smears until the patient AA-a-s discharged. 

.'(Jam n.’^MsHvo-auiminal malaria. Filipino man. Complaint: Fever. En¬ 
tered the hospital May 11. Previous illnesH: On(^ year ago for two weeks he had 
the same trouble, AVitli severe chllLs and diarrhoea. The present illness Iwgan 
three weeks ago Avith chills and fever^ and severe diarrhma. 

May 11: Blood examination shows blood cells to be ratlier pale. Numerous 
'' ,cr 0 scents, 'and a few' balf-groAvn ajstivo-autuiunal parasites. 

May 10; Bed blood cells, 5,000,000. Differential count, polymorphonuclears, 

, 40'per cent;; larg®'■ mononuclears, 50 per cent; small mononuclears, 3 per 'cent; 
eosinophiles, 2 pbr cent; mast’cells^T per cent; 'transitionals, 2 per cent. 

An examination of the urine showed the presence of albumin. No otists. 

May 17: Six-tenths of a gram of arsenophehylglycin given. May 18; Urine 

Arsenophenylglyciii is rapidly oxidi^aedin the air;'the resulting product being 
intensely toxic, ■ ' ' ' ' ' ■ ' ’ ■ . 
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sliows large quantity of albiiiiiin. IMay 10: Hix-teiitlis of a grain of arscnophnu) 1- 
glycin given. Eosinopliiles had increased ,te 5 per ceul. May 2-1: NuiinuouH 
crescents found and no young forms. After the lasj,. iiij\*<dion M:iy Hi the iuin- 
perature remained low until the patient left tire hospital., hut ]airnsites were 
always present. 

in.—Tertian mtihiria. Filipino man. (I’omplainI-: Hhills and fe,ver for 
a iiiontli at first (wery third day, but now every day. IH'adaclii' seven*, ii.nd 
occasionally the patient says ho boconios dmy and loses cnnHeiousiiesH. He appea rs 
extremely pale and anmmic. A Innmie murmur is lieard nl. ibe lia-se of the 
heart. The spleen is not enlarged and otherwise l.be general piiiysiesil examination 
is negative. A ]dood-.smear shows numerous half-grown Hwiiaii p)ara.siii(*s. 

May 2d: A blood-.smcar is the same as above. Six-tenths ot ii gram of aa'Htmo- 
plienylglycin given. May 27: No change in ])lood picture. Aljiy 28: SiX“t<*.Titlis 
of a gram of arscnoplienylglycin given. May 30; A few half-grown forms, dum*. 
7: Severe local reaction at the site of the last injection. Later, an abscess d(‘.vel- 
oped which proved to be sterile. 

Case IV. — .^sUvo-anttmmal malarki. Filipino man. (‘omplaini; (bills a,mi 
fever. Present illness has eontiimcd for tlireo mpnihs witli chills and fever 
two or three times a week and pains in the legs, hones and joints. Tlie patient 
i.s very pale and weak. A soft and blowing muviuur is liea-rd at the pf>int of 
maximum impulse. Tlio spleen is enlarged 1 centimeter below the costal bordtU'. 

'.May 27: A blood-smear shows young ammhoid forms and also nearly full-grown 
Destivo-autumnal parasites. No ere.seenls seen. May 28; )Six-t(niths of a gram of 
arsenophenylglycin given. May 29; No changes in the blood picltire. Abiy 30: 
A few crescents found and very few young fnnn.s. Six-tontbs of a gram of aracm)- 
phenylglycin given. June 12; A blood-smear shows inimerous crtjsccntsy no young 
forms. The patient has gained in weight and feels perfccHy wcdl When he 
entered the hospital much albumin was found in the urine. At the time of 
discharge no albumin was present. 

Case L.— .Ustwo-mUiininal malaria, Filipino man. (jomplaint: Ohills and 
fever. Typical symptoms of malaria. The spleen is enlarged 10 centimeters below 
the costal margin j it is movable and soft. 


May 20; Young intraeorporeal fornns and crescents |)r(>.sont in a blooci-smear. 
May 2f>; Crescents and young amoeboid forms. Bix-tenihs of a'gram of arsono- 
phenylglyein given, the patient’s temperature being iCH* at the time of injection. 
The temperature dropped, but rose again on June X when 1 cubic centimeter 
of a solution of hydrochloride of quinine wa.s given and then 0,02 gram throe 
times a day until the i>atif}nt was discharged on Jutm 10, on which date a blood- 
smear showed a, few, creseents but no other forms of the parasite. 


Case Vl^Teriiam malaria. Filipino man., (Complaint; Gliills and dysentery. 
Tha .patient, is extremely'pate, ’tongue noated and ,breath fouL .A gongral physical 
examination shows nothing'of, impoidance except an enlarged liver,’3 Mutlinetew 
below the costal border. Idte spleen is not enlarged. 

May 28: NOTorous tertian pM^iias fotjad in the Mood. May 30: Parasites 
found in a blood-smear. Jrma, 2: ■ fe-ttoths of a gram of araonoplicnylglyoin 
giren. June 7: Marked locad mcito# at the .site of injection. A. hlood-amcar 
was negatire. June 10;. the ab^sesjs-d^ed ani drained. No organisms were 
seen in a stained smear,aBd,w.^j'i^'';S*esent.. ■ June 19; Blood examined after 
a slight rise iii tempera^tai,. fOhad. : ; ^ 

Casa rtum. The patieht is 

ill a semiconsoiods eO^Jfiott Ke 1, oxtrtoely 

”*'r*»—"«■ 



MALARIA IN THE PHILIPPINE ISLANDS. 


295 


showed I'od blood cfdls veiy pale and vacuolated with poikilocytosis and auiso- 
cytosis. Niimeroiis hyaline arnwhoid forms seen in the cells, sometimes two in 
ftne red blood cell. Red blood cell count, 2,500,000. 

May ;>]: Six-tenths of a gram of arsenophenylglycin given. June 1: Hyaline 
bodio.s numerous. June 2: Hyaline bodies numerous and O.G gram of arseno- 
plienylglyein given. Jumj 3: A few hyaline bodies seen. June 5: The patient 
was in a semii'ninatose. condition and a hypo<lennie injection of 1 cubic centimeter 
hydrocitloride of quinine was given, when the temperature fell and the patient 
rapidly improved under quinine sulpliate. After the injection the patient de¬ 
veloped two severe abscesses which were sterile, 

Odffc VUI.—Quarlan malaria, FiUpmo womaii. Complaint; Pain in the legs 
and, abdoiuen. Previous illne-ss: Ten years ago the patient had chills and fever, 
and was treated with quinine. Present illness: This began six months ago and 
the patient now coinplaims of severe pains and tenderness in the muscles of the 
calves of the legs. The spleen is enlarged to 1 centimeter below the costal margin. 
Knee jerks arc absent. A blood-smear shows numerous quartan parasites. 

June 7: Six-tenths of a gram of arsenophenylglycin given. June S; Parasites 
present. June S); Half-grown and nearly mature parasites present. Severe ten- 
derness over the sites of the injection. Six-tenths of a gram of arsenophenylglycin 
given. Juno 11: Sterile abscesses present, wdiich on being drained quickly healed. 

Case IX. — XUsiwo-auiumml malaria. Filipino man. The patient is almost 
in a comatose condition and answers que.stions very unsatisfactorily. The spleen 
is enlarged to 2.6 centimeters below the costal margin. Numerous young forms 
as well as crescents were present in the blood. 

June 7: Crescents numerous. Many ovoids present. Six-tenths of a gram of 
arsenophenylglycin injected. June 8: Tenderness over the area of injection. 
Crescents present. June 9: Six-tenths of a gram of arsenophenylglycin given. 
The temperature at the time of injection was 40° C. June 12: An abscess at the 
site of inoculation. Quinine, 1 gram, given hypodermically as the temperature 
is ri.sing and the blood shows numerous parasites. June 16: The abscess evacu¬ 
ated, the pu.s proving to be sterile. 

When the patient ^vas discharged crescents could still be found in a blood- 
smear, aitbongh no young forms were seen. 

Case J.—Tertian malaria, Filipino man. Present illness: Began three months 
ago ^yith dulls and fever. The history and examination show nothing of im¬ 
portance except an enlarged spleen 3 centimeters below the costal border. A 
hlood-smear shows numerous adult tertian parasites. 

June 16: Six-tenths of a gram of arscnoplionylglyein given. The patient had 
no fever at the time of injection, whidi was given not on the day of the usual 
paroxysm. June 17: The patient had a paroxysm as usual. June 18; No tem¬ 
perature. Six-tenths of a gram of arsenophenylglycin given. Later in the day 
the patient had chills and high fever. Jnne 19; The temperature did not return 
to normal. June 20: The temperature again rose. June 21: One cubic centi¬ 
meter of hydrochloride of quinine given and the temperature returned to normal 
and remained so until the time of patient’s discharge from the hospital. 

, All the cases treated complained of, severe pain at the time of,in- 
-jeetion. 2 

Case I, diagnosed as 0 stwo-duiumnal fever, received altogether 2.2 
hgraJms ;of 'arsenophenylglycin. and in' hve days ^developed'Symptoms hf 
i;;arsenicai;poisoning.''^ , w ’ 
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In poirio cases ot: jnsiivo-autumnal infection llu; ynnn.i;’ forms ul the 

parasites soemerl to fiisappoar after iiijcdion oi ilm hiii in ail 

instances the creseonts M'cre not alfociccl. 

tlelriiitc was iioIimI in the iliree cas(‘s nl tmiiae malaria, 

parasites being found in each, at smiie. period afier iJie injr.dions of 
arsenoplienylglycin. No ofteci was produced in tlu^ case* of i(Uiirian 

malaria. 

bfevore abscesses rcsnltcd. from the injectiems in five <'ases. All were 
sterile, no growth oeenrring wlicn the pus was iraiisbured to cuilun* 
media. 

The effect of the drug on the kidneys was practically negative, h'ase 
II showed some increase in the amount of alhumin aftm iivaimimt. 
On the other handj the albuminuria, disappetired in Oase, l\' afier 
treatinont witli arscnoplionylglyei n. 

OON-CLUStO-NS. 

1. Splenomegaly is by no means a constant symptom of malaria. 

2 . Chronic nephritis is a common scejuel of rianirring attacks of 
malarial fever. 

3. Peripheral neuritis and many of the cases diagnosiMl ns berihori 
may Ije aitrihiited to frccjucnt, previous attacks of malaria, 

4. Treatment with arsonoplionylglycin producavs m> {hvlinite elletd; on 
the life of the inalarial parasite, and has seemingly no ciToci on the 
crescent body. 

5. An overdose o! arsenophenylglycin may pro{luc(> llm symptoniB of 
arsenical poisoning., 

One ease of filariasis was also treated with arsenophenylglycdn. Tlie patient's 
blood was examined at intervals of four hours for twenty-four hours 5 at; 1.30 
p, m, no embryos were found in three drops, but at 5 a. ni. 50 motile orgaitisms 
were present. 

In all, 3 grams of arsenophenylglycin were given to this patient, who also 
dtwoloped symptoms of arsenical poisoning, with an erytluuuaiotiH ra.H!j which 
later went on to the' Stage of desquamation.,. ' 

,A I/lw''filarial mbryoa were ^ unalTected, 65 being counted in three (ir«|w of' 
d^lbocl''hfhnAlHy treatment. 



ILLUSTRATIONS. 


Charts 1-10. 























































































































NOTES ON CONTAGIOUS OPHTHALMIA/ 


By Gilbert E. Brooked 


TLc subject of coiitagLous oplitlialmia is oue of cousiclerable ini- 
porlaiiee in many parts of tlie world, for, not only is the factor of 
contagion high, but the condition is one which often causes much personal 
discomfort, suffering or disfigurement, and entails mneh expense and 
loss to employers of native labor. • 

During several years'’ Avork as port health officer in Singapore, I had 
been frequently struck with the number of '^sore eyes-’'’ which Avere met 
Avitli among CHiinose coolie immigrants, and had noticed the alarming 
rapidity Avitli Avhich conjunctivitis spreads among the contract coolies 
confined in depots ashore. 

A visit to Hongkong, Amoy, and SAvatow, in 1907, still further 
(li'j'octed my attention to tlie subject of trachoma, and on seeing the 
stringent regulations framed by the United States to prevent the 
introduction of the disease into their territory I began to Avonder Avhat 
amount of traclioma was pmvalent in the East and AAdietlier any standard 
of diagnosis Avas adapted. 

Toward the end of 1908 I examined several sore eyes among ineoiiiing 
coolies Avho had no trachoma, but smear examinations sliOAved several 
cases of infection by a Gram-negative organism, one by a diplo-bacillns, 
and one by a Gram-positive organism. 

The subject seemed one of considerable interest, and I therefore Imd 
removed to the quarantine station (for diagnosis and treatment) every 
case of conjunctivitis found on board Chinese coolie ships during the 
vdiole of: the year 1909, and also made notes ol eases occurring among 
the Malay lascws ol the marine department. 

Some of the cases were examined in my oaaui office laboratory and 
others by my resident medical officer at the quarantine station, Doctor 
Baltray, who has kindly put his notes at my disposal. 

The immigrants for the year numbered oaw 240,000 and the Malay 

^ at ile .dTsthieimial meeting of the Ear Eastern Association ;of'Tropical 

Medieine, held at'Manila, March 10, 1910. 

'' “'P'ort health officer, Singapore; „delegate' from the" Straits' Settlemehts,; iSin- 

gapore.. ', ' '' ' ', , ' , '''b' ' .''' '; '.■. ■ ' /; 

’. '' ■ ' , ' , , ' ■ ; 303 



BROOKE. 


stall iMifm'ed to provioush',, 100. Out of this uialfulai I loiind to-* rtiMS 
of coiijuncti\'itip. On examination these jtroveO to he: 

!. (Jdiarrlifil: *''' 

Koeh-Weoks bacillus .. 1 . -.... <'* j 

Grain-posii.iv'c taiciilus . 110;- -i-'.i 

Morax-Axciifeld hae.illuH . ** I 

2. i/ronular: 

Traelionia . " 

;■]. Fwnilvni: 

■ Gonorvlioeal .a... 

Stapliylocoecal . 1 

4. Unclassified, but not traclioma.-. 'da 

Total ... 

The subject of conjunctivitis may Ite divided into the hdlowing 
headings: 

1. Caiarrhal: 

(ft)' Acute. 

(b) Clironic. 

(o) Follicular. 

2. Gramdar. 

3. Purulent: 

(ft) Gonorrkceal. 

(b) Oplitbalmia neonatorum. 

4 . Memhnmiis: 

(ft) Croupous. 

(5) Biptberitic. 

5 . Phlyctenular, 

We need not here concern ourselves with ])ni*ulent, luenibranous niui 
phlyctenuIsT conjunctivitis^ for the cause and treatment is well known 
to all; but the catarrhal and granular,types are less defiidti?* and therefore 
of gi'eater interest at present. 

OATABEHAL COKJ CTNOTXVITUS. 

'There are' many synonyms,,for this ' afection, sucli m catarrlial 
ophlhalmiaj, blight, sore ’eyes,., bright eye, etc. , The nomenciature is 
; ,unfortunate, as'many, eases do,,uut present^ condition which'coincides 
.''With;bur uiiderstandihg'.ol wbat .constitutes a, catarrh'at'all; but" the' 

term catarrhal conjunctivitis is 'still preserved in the acute form for' 
want of a better one. 

EUology.^As far as work'bas gpnC' at the- pi*esent time, wc fuid uouie 
catarrhal ophthalmia lo be- about by at least throe dilTf.ront 

G^imt {a} The Gram-positm organism; 

, ^ Mid (p) th.« Man^xs^di . I etiology -irill slso be 

' J Hie %(4pie»t tod,' etmlwKsti-ritig. 
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Tliis laiior point is of importance' as showing tlm necessity for isolaiioii 
of cases of acute (‘oiijunciivil.is in t]]e work of inspection for licicTioma. 

(ff) The Koeh-Weeks hacillus.—Bna bacillus was Urst found in Egypt by 
Kodi ill lSS.‘b wJieu he was examining some sore eyes. The discovery was 
eonilriiied by Kariulis of Alexandria. The orgiinisin was first elll^i^'ated Itv 
Weeks in New York in LShO, ’It is somowliat allied to tlie irdliienza Itaeilliis, 
but dilfers culturally from it,^ in (hat the bacillus of influenza will not usually 
grow characieristicaily except in blood media. The Koch-Weeks bacillus grows 
best on senim-agar, but the growili is quite satisfactory also on nutrient-agar 
at 37“ C. and also on glycerin agar plus ascitic llnid. 

The ('olunies occur as transparent dots which tend to coalesce, but never 
attain a large size. The bacillus is 1,5 to 2, g in length and about 0.4 g in 
thickness. It forms no sjiores, is nonmotile and is Grain-positive. Its power 
of r(\sistanee is slight and therefore it seems probable that the dust-born spread 
of fids pisease will not often occur. The contagion probably is transmitted 
either directly by the hands, or indirectly by moans of flies. In Egypt, the 
common liouse fly is probably the usual channel of infection. In Singapore I 
liave found a very small brownish-red fly, often in large numbers, on coolie ships. 

I have sent home for identifleation specimens of this insect. 

That the Eocli-Wceks bacillus is accoantable for miieli or our Eastern 
ophthalmia seems probable from the fact that it was encountered in 
54.7 per cent of my series of cases. 

, A second cause of catarrhal ophthalmia is a bacillus of; which I can find 
no reports O'f descriptions. It somewhat resembles the Koch-^¥ee'ks 
organism in appeainnce, bnt is slightly larger, Yar}diig from to 2.5 fi 
in length. It is nonmotile and forms no spores. The main point of dif¬ 
ference from the KocEWeehs organism is that it is Gram-positive. The 
only cultures I have tried have been on nutrient agar where growth 
occurred fairly readily as small, dotted colonies. 

Clinically, the effect of the organism much resembles that of the Koch- 
Weeks bacillus, but Doctor Ealtray Isas remarked in several of his cases a 
somewhat, follicular type of conjunctivitis. I hope to undertake further 
work on this organism, with animal inoculations and on various culture 
media. That the bacillus is not uncommon may be concluded from the 
' fact that it was found'in 14.6 per cent in my eye series, , 

WheiUrd came of catarrhal ophthalmia is the Moraz-Axenfeld bacillns. 

This was first found by Morax in 180G, and independently by Axenfeld. It 
is about 1 to 2 g in length and frequently occurs in pairs. It grows readily in 
XfOeffieUs IdoOKi serum which is liqueified in characteristic pits in sixteen'to^ 
twenty-'foiur hours, ,No growth seems lo occur on agar, gelatin or the other 
common media. It is ■ Gram-positive. 

' the 'bacillus has been described from Europe, Africa,'North 'America, and Asia. 

Only'l^fper "ceht of the infections of my series were duedo this haoilks, 
, so that ii/vis''pk'bably not particularly common in sO'Uthem .China Md. 
Malaya. 5''Clkically, I 'have found 'this''type' of p(>hjunctm&, ^fairly 
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geiierailv distrihiitcd, as in the case oT iha iiUVciion with i-ha 

baeillns, but Doetoj* .Kaltray found in liis casos two iiista,tK*(^s ul aiigtibir 

conjunctivitis. 

The ploiiL<i of catarrhal ophiluilniia call for liiih' roiiiark, and Ihcir 
severity will vary in many cases. There is iniensi'. inh^ciion ol (he eoin< 
jimctiyay, more or less oedema ol’ the tissues and eyelids, laehrynudIon and 
imicopiinilent discharge. There is a ])riekiiig and huruing leeling am! 
photophobia in the worst cases. As a rule, the [>aiii is sligid, dim 
lympliokl follicles may, or may not bo clovahid. NoraiaJly, ila'se follii'hs 
are found scattered in the subepitholial tissue of the conjum/i ival relhH'~ 
tions, and become widely developed in intlamniatory condilions. It iiiey 
become prominent they are then easily visilde to the naked eye, bid: it is 
highly important not to mistake them for the largo ‘kago-grain''' pro¬ 
minences of granular ophtlialmia. 

All forms of; eatan’hal ophthalmia ap])Gar to be highly (Hiniagious. 
Both eyes are usually attacked, eitlier simultaneously or wiihiu a. slmrt 
time after each other. If untreated, in quite a large nurnbor ol! eases 
marginal corneal ulcers occur which freiiuenily coalesce ami involve 
considerable areas, and this is a serious Eastern scourge. 

Iritis is a less common sequela. 

With regard to the trealmcnit of catarrhal ophthalmia, {here are several 
points of interest. The conditioJi nsiially yields to triadirieni In one In 
two weeks, although it occasionally tends to become idiroiuia espiudaliy 
if the treatment has not properly been carried out. Tlus essentials (consist 
in (a) removing the germ by medication; (/;) taking i^are o-f the c,‘ornea; 
(c) maintaining the patient’s health. 


IWien a ease is first seen a smear should be taken for diagnosis, as this 
will make all the difference when elioosing the drug for treatment, dim 
cornea should be thoroughly examined and continually watchiHl. If the 
specific organism proves to be the bacillus,, I have found 

that silver salts give the best results in treatment. Protargol and nrgyrol 
cause less pain tlian silver nitrate, but tlmir effect is mot so good. As a 
rule I give a few drops of silver nitrate in a. strength of 0.4fS gram to 
iOO. 'Cubic centimeters of'water'(,3 grains to the ounce). The strength 
should never he moixh than,, 2, .per ..cent,', ordsloug^^^ of the 'lids and 
opacities' pi the cornea, may result, -j^Pyeqnent irrigations with boric add' 


will also be necessary to free the eyes from discharge. No handaf/e Nwuld 
ever be used, but the eye should bb protected by a suitable shade.' 

A little weak oxide of mercury,!ointment should be applied to the 
margins of the lids to prevent t&^t'stiLckmg^ together. If corneal ulcers 
occur, the treatment sliguld bP m'ore' careful and atropine moy be 
given. With corneal gram^to 100 cubjc emti- 

weteiB of irafer (8 ■wOl,t?> aliiratilaio the 
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'Tile ireatmeiit for tli(3 (-ases of int'ection with the Grani-positivo 
organif^oi whieli has been cleseribed should be on tlie same lines as that for 
an in lection witli a Koch-Weehti bacillus. 

However, if the causal organism prove to be the 2[onix-A,n'iifeld 
liacillus, I have found in most, of my cases that silver nitrate is worse 
lhan useless and only tnnds to aggo’avate the inflammatory condition. The 
treatment which, usually gives the besb in fact almost specific results, is 
sul])hate of copper in 0.35 per cent solution. The solution is Lest applied 
with a small cotton-wool mop, and the application should be lesvS frequent 
as the discharge diminishes. 

Wo now conic to the subject of granular conjunciiintis or trachoma, 
which is sometimes known as Egyptian or military ophthalmia. This 
disease is of very wide distribution and frequently leads to very serious 
results. Its contagious character has been proved many times by inocula¬ 
tion experiiTients and in all such cases the early symptoms resemble those 
of catarrhal ophthalmia. 

As its contagious character is well recognized, it follows almost certainly 
that the infecting element is a microorganism. At different times for 
tlui last fifteen years many bacilli have been described, but the correct 
solution has not yet been found. Several spiroduuta}. have been found 
on the conjunctival surface, but these-occur in other irritative conditions 
and arc probably only saprophytic. 

During the last two years Greeff and Pvowazek working independently in 
Germany, and a medieal committee of two in Iowa, liavc discovered in trachom¬ 
atous cells certain minute bodies now known as ‘‘trachoma bodies,” It is posr 
aible that these may be the specific cause of the disease. They are slightly ovoid 
and smaller than any known cocci. They have been found in the contents pressed 
out from the follicles, in desquamated epithelial cells and in the actual tissues. 
They occur massed together near the cell nucleus, and appear to be encapsulated. 
The capsule enlarges, causing the rupture of the cell and the discharge of the 
granules. Whether the organism occurs in the epithelium, in the lymphoid 
follicles or in the fibro-adenoid layer, the resultant toxic effects are most marked 
in the adenoid layer of the tarsal conjunctiva and the retrotarsal folds. 

The symptoms are usually as follows: There is a preliminary^ acute 
congestion of the conjunctiva. Very soon small, gray spots rather smaller 
than a pinls head in size appear in the tarsal conjunctiva of tlie upper lid. 
These have been called by Yon.Graefe ^^primary granulations/’ but if 
there is tnueli congestion accompanying the conjunctivitis, they inay 
be obscured.: Translucent ‘%aga-grain” gi'anules speedily form in the 
culdesac and palpebral conjunctiya. Tbe plica semilunaris aitd caruncle 
' are "congested and ehemosis may, be present. There is- intense photophobia 
''and considerable, discharge. After a week or, two the -acute condition 
pastes-inio--;ambromc-sta-te^.yrhich is often highly intractable.-'; :The''chief 
i'sequel^' (-and tliese together'are pathognomonic),', are ,"(ri)' corneal ,''nlcera-. 
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fcioii ami paiuins \vM\ng to opacity; (/;) forinalifaL ol near (issiii', k-ai!iiig 
to entropion and tricMasis; (c) conjunctival xorosi;^ and 

Tlriis it is seen thot tlio disease is liigldy contagions, very clironic-, ami 
leads to grave j'csiilts. it has ii'cijncntly hecai said !hai' isamliunia is 
exire]ue]y^JO!n]non in the East. Tviy exr)criefic«‘ wiiJi oviM- ;3,(EhgOOO 
coolies, ehicliy [■roiii ports of souilmni tJhijia, has not suipanEMi this 
belief. My series last year sliowcd a. pci’ceiitagcol only.5 J try ht^ tiauihonia,. 
In order to elieck this ]'0snlt, I looktul up tJu^ records of tdie general and 
pauper hospitals in Singapore, for several years, which disclosiu! tlio 
following: 

Go')ijunGiml'ii!. 


Date. 

i 

(latarrhiil 

and 

purulent. 

Granular. 

..,.| 

W03. 

122 

Nil. 

1904_ 


Nil, 

lilOB_ 

() 

Nil. 

190f..-. 

229 


1907>.„.... 

117' 

»2l 


» Al.sQ a high total of H at quarantine station. 


These lignres seem to support tlie other results. 

The mMes of treainient are imilticliiious. 

1. The best results seem to be sociired by— 

{ja) Expressing the follicles with a flat Grady’s forceps or the roller forceps 
6f Knapp. This is best done under an antestbetic. 

(5) Painting the ruptured surface with a little bichloride of mercury. 

(o) After a day or two the daily application of solid sidphatc of copper sliould 
be begun and continued until all traces of hypertrophy have vanished. 

The various other methods of treatment have been advocated as (2) Galc- 
zowski’s excision of retrotarsal folds; (3) Kuimt% removal of tarsus; (4) Akvrek’s 
extract of abrin (sequiritol); (5) X ray.s, introduced by Mayon in 1002; (G) 
radium,'tried by Treacher Collins in 1904. 

However, none of , these methods has been as suecessful as the first 
mentiDiiod. Cases are frequently eventually cured, bnt geldom in loss 
than several months, often jears; , ■ ' 

thin donclusioii, and ,to' summarize the main points brought out by my 
series of ;obsepyatio.nsx' 

,L, The': perebn%e''of, infeetidhs" with the Koch-Weeks' banilltis was 
much higher than is usually supposed to be the, case. : 

2. A Oram-positive organism was not infrequently met witli, 

3. The first stage of trachomigb fe an acht^' catarrhal ophthalmia, the 
importance of which should not be 'ovejrlooked.. 

Oliina 










THB PRESENT POSITION OF THE LEPER IN VIEW OF THE 
RESOLUTIONS PASSED AT THE INTERNATIONAL CON¬ 
FERENCE ON LEPROSY AT BERGEN, 1909 .' 


By Sir Allan Perryy 


it must be confessed tliat very little advance in the treatment of 
leprosy lias taken place during the twelve years’ interval which has 
elapsed since the First International Conference of Berlin was held in 
189T. All we can say is that the Second International Conference 
confirms the views as to the cause of leprosy, its contagious nature and 
the desirability of isolation and segregation; but as to its successful 
treatment in the way of prevention or enre, this conference has not 
been able to do anything except to condemn some recent liy] 3 otheses 
which, have been circulated widely and accepted by some members of 
the medical profession. 

Therefore, the leper is in the same position in which he was twelve 
years ago, which is a disappointment when -we consider the large amount 
of research work on this disease that has been carried out during that 
period in nearly all countries by men of the highest scientific attain¬ 
ments and clinical experience. 

The resolutions passed at the Second International Conference are 
as follows: 

I. The Second International Conference on Leprosy confirms in every respect 
the resolutions adopted by the First International Conference of Berlin, 1897. 
Leprosy is a disease which is contagions from person to person, whatever may he 
the method hy which this is effected. Every conntrjj in whatever latitude it 
is situated, is within the range of possible infection by leprosy and may, tlierefore, 
useMIy undertake measures to protect itself. 

IT. In view of the success obtained in Germany, Iceland, Norway, and Sweden, 
it is desirable that other countries with leprosy should proceed to isolate their 
lepers. ■ • 

HI. It is desirable that lepers should not be permitted to follow certain occu¬ 
pations which are particularly dangerous in respect to the contagion of leprosy- 
lu every country and in all cases the strict isolation of the leprous beggars and 
vagrants is necessary. 

^ B,ead at the first biennial meeting of tbe Far Eastern Association of Tropical 
Medicine, held at Manila, Mainh 8, 1910. 

Principal civil medical officer, Ceylon. , , ■ , , 
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IV. It is desirahli^ tliai 11i6 licaliliy (.'liildraii of h'jMTs should !»■ scpai'aits! 
froni iltfir leprous parents lit? suou as possifdt^ and ihai. llu'Se ciiiidron siit'»uhi 
riunaiii under ohserration. 

A". All exiuiiiiuilion should ho inado troTii (11110 i.o (iiiw* ol (Jioso who liavo livcti 
with iepors, hy a comped cut physician. 

AY. All theoj-ios on the (‘(iolooy and the mode of propayadion ol Icpno-y slioiild 
he carefully oxamiiicd to'ascerlaiii if they aw'ord wil.li our kiioNvlcd,t>'c o! i he uafiirt* 
and the hiolo^'v ef the hacilus of leprosy. 11. is tiesirahle lhal. (he piu'siion of 
the traiismissibiliiy of leprosy hy insects should he ehieidaJoil, a ml that (lie 
pos.sihiliiy of the existence of leproid diseases amoin 4 ' aaiimals (rats) should reeein* 
early study. 

AVI. The clinical study of leprosy induces the belief that it is nut ineiira.hh*. 
AAV do not at present possess a certain reiiunly. It is (h'sirahle, tliertdAu’o, lo con¬ 
tinue the search lor a speeiile remedy. 


Por tlie jjul'pose of coinpariHOii, lli(> fnllnwing' arc ilu,* resolutions 
passed at the First International GonlVu'euc'e on Leprosy at Ihu'lin, ilShh: 


I. In all coniitries in which leprosy oecnrs in foci, or is widely dislrihuied, 
isolation is the best means of preventing the spread of tlu' disease. 

IT. The system of compnlsory notification, supervision, and isolation, as 
carried out in Norway, should h(! rectouicnded to all nations possessing local 
g(,If .government and an adequate number of physidjuis. 

in. It must be left to the legally constiiiited authorities, aJ'lcr cotisullafion 
with the sanitary authorities, lo determine the .special regulation which miisL 
be adapted to the special social conditions* (of each country). 


With regard to the resoliiiious passed at the yeeoml Jnterimtiiopa'I 
Conference, the original of 'No. II read as follows: 

‘111 view of tlic success ohtaiiicd in ('{ci’nmny, ,1‘colaiid, Norway, and 
Sweden, it is desirable that tlic^se comitrics should isolate. l(‘|)(vrs, platdiig 
them under such conditions of life as (;an Int rolunlariiif fkrepled h/ 
ih’ni/' but the members of Tliis eonference objeeied lo the Word ^‘vol¬ 
untarily’' and pussiHl, the resolution as it slnuds in the paragrapli 
numbered 11 above. 

Another great advance .was'made whrui, Hir domilhan .natchiiison 


proposed as an, amendment to, the resolviiious iiiai as i;lut I'lapiuv arid 
.cliscussionB were presented primnpally .in the Ctefninn and, Fieneh 
languigresp with/which, probably many of the membms of the (ionfortvoee 


Averevimthfarailkryhit ;wouH''be^ 'better , to to no deierininatiori, 
particilaiiy; Avith WghTdYo.d,hiiit:<IMingiitehe.d ul)seiweF^ Jrieas, as to ilio 
relation of a decomposed Mi diet with the cause of this disease, d’his 
auKUclnicni was lost hy^a very large majority^ only I wo niemlxu’s 
(including the luoptoser of'the amembront) V 0 ting;for it* which indieaies 
that tim fish theory is hot ^wrally afecept^, 

’jfhe fa^ilure tp y$try tbi$ ha^ the way considerably 

for futther myf^ Iv • ’y,' y' 

.. reilia|» .,1^^ Second Juier- 
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till! Jii)S(jlufo iioeossity for Isold lion-: iiic! fomih, “tlint ilio c'hililreii of 
]o])ors slioiild bo sopairitcil from tlioir j^aroiiis as soon as ])Ossi[>le and 
iliai' i1ioy slioidd roinaiu imcler ol)SCTvaii<iiid’ and llie sixtli, “All thoorio^ 
0 !! lilo oHcilo'Tr and pinpagaifon of ilie disease should l>e earel'iiflY 
tovuniiiioti (o asotM-iain if thoy iu'oord our knowledge of the naliire 
and ilio biology of the haeilliis of lejH'osy. It is desirable ilnit the 
qiii'siioii o[ the ti’ansniissihijiiy of leprosy by iiisoets he edruddated, and 
Iduit hh(‘ possi]>ility e)!' the {existence of leproid diseases among animals 
(rats) should receive early study/’ 

Idle eoneliidijig paragraph of tlie resoliilions that ^hve do not at 
[tresf.mt ])ossess a etai'ain enre’’ for leprosy is iiiehnielioly because of the 
hoj'tes tliat are raised tvhenever a fresh treatment is suggested, which 
hopes t.hiis far always have ended in dLsap]r>intment. The same result 
lias attiuided many 'hnres'’ vaunted by their authors in the case of other 
serious and widespread diseases, hut it is well to recognize failure as 
early as possilde and from the feeling ex])ressed at this last leprosy 
confereiiee it is a])pare!it tliat the treatment by Doctor Dycke’s "'hiastiif'' 
is likely to follow Captain Doost's serum into oblivion. 

ft was rny privilege tv/o years ago, to see some of Doctor ITeiserts 
work in the management of leprosy in the Philippine Islands, and after 
attending the 33ergen Conference last year I was impressed by the fact 
that tlie Government of the Philippines had anticipated the measures 
recommended by the members of that conference by some years. 

At ilic eonclusion of the Bergen Conference the delegates for Groat 
Britain and Tier colonies passed ■ further resolutions at an informal 
mceli.ng wliicli were to he submitted to tlie English Goveimraent as an 
indication of tlie linos upon which, in theii* o])inloip the niaaagement 
of leprosy slioiild. lie conducted, Tlie following are the resolutions 
referred to <and they were unanimously approved liy the eight British 
delegates who attmded the conference and are to he taken in conjunction 
with the official rccomniendations passed at the conferonee. 

We, the intiLlersig’ntMl dfUgateH from tlie Pritiwh nnd certain coloTiial govem- 
numts, niiauimmisly approve the rcHolntions adopted at tlw ^Second InteTaaiioiml 
Seieoiific Congress on Leprosy, Iwdd nt Bergen, August K> to ID, 1909. x\t a 
special, nu'eting iickl by us on tlie ‘20th of August, 1909, we agreed to tlie following 
'axlditional rosoliiiions: 

1. Leprosy is spread by direct and indirect contagion from persons suffering 
from tbe disease. The possibility that' indirect contagion may bo effected liy 
jflcas,' lice, the itch parasite, etc., has to be borne in mind. ■ Leprosy is most 
prevalent under conditions of personal and domestic unclean!inoss and overcrowd¬ 
ing,' especially where there is close and protraeW association between the leprous 
.andnO'iilcproua.' ■ ■ ' 

IL' Leprosy Is dot diie to the, eating of any particular food,, such as , , 

;, JII.’ There is, no evidence that leprosy is hereditary | the occurrence, of Beveml 
'Cases,in a single family is ,due to,the contagiou. ■ , ■_ ' 
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IV. ill lepro.sy, an interval of yoars may clapsi' lniweoii infecimii aiu! Hu' firs!' 
rt'Rtignizrd apponranee of disease. It is a disea.se of long dura.!ion. ilioiigh souie 
of its synipioms may be quiescent for a. considerable jieviod and then reinr. 

V. Tlie danger of infection from leprous iiersons is grc’aier wluni l.iiere is 
discliarge from nuieoiis mtiuhnines, or from ulem'iitcHl siirfactes. 

VI. Compulsory nritiUcaiion of e.very case of leprosy siimdd lie enforced. 

Vlf. Tlie rnosi. iiuporiant udministrailvc niea,snre is sepu/ra.ie ilie bproiis 
from tlie non leprous by segregation, in s(‘tilenum(s or asylums, 

MIT. In settlements, honn^ life may })e pennitUal under regnlaiion hy Urn 
responsible antliorities. 

TX. Tlie preceding recommendations, if carried out, will pr(.»vide t.lie most 
efficient moans of mitigating tlie leper's sultering and of assisiing in liis recovery, 
while at the same time they will produce a. reduffiiun and nli iiiia,lc exiiucliou of 
the disease. 



TUBERCULOSIS AMONG FILIPINOS. A STUDY OF ONE' 
THOUSAND CASES OF PHTHISIS.’ 


Uy W. E. MusgeaVe and A. G. Sisoa. 

{Prom the Dcpcirtmeni of Clinical Medicine, Philippine Medical School, 
Macula, P. I.) 


Tile present stains of the iiiljerciilosis pj'oblem in the Pliilippine 
Islands may be summed up in one sentence; A remarkably high incidence^ 
111111 sually favorable conditions for the spread of tlic disease, and an almost 
complete absence of organized effort to combat it It may be stated in 
general that conditions favorable for the spread of tuberculosis are prac¬ 
tically perfect in this Archipelago. Overcrowding in unsanitary houses 
located too close together in unsanitary places and closed at night is all 
but iiiiivorsally prevalent. Our records show many instance of from six 
to ten or more people living and sleeping in a single room with from one 
to several individuals among them suffering from advanced pulmonary 
tuberculosis. Children are born and reared under these circumstances 
and very frequently nursed by their tubercular mothers. 

The doimitories of many of the schools contain tubercular patients to 
a startling degree. AYe have records of dormitories in which fifteen to 
twenty students are sleeping in the vsame room, with two or more of- 
them suffering from fairly advanced phthisis. Even in our public schools, 
tubercular patients are often found mingling with other pupils in too 
close contact for the safety of the whole. 

The disease is very prevalent among all classes of people whose oeenpa- 
tioiis are such as to keep them in close relationship mth healthy persons. 
In this class may be mentioned, street car conductors and motonnen, 
carriage drivers, house servants, cooks and nurses of infants. During 
the last year we have caused the dismissal of no less than fifteen women 
suffering from phthisis who were caring for and in some instances sleep¬ 
ing in the same rooms with the children of their employers. The partic¬ 
ular dangers from promisoous coughing and expectoration are unknown 
to the majority of the patients, and these acts are practiced unrestrictedly 
at all times and in all places. 

Poor food and lack of exercise are very potent predisposing factors to 
tuberculosis among the poor of these Islands. The influence of food 
poor in fats and proteins and excessively rich in carbohydrates is shown 
by the very marked improvement which so often follows the administra¬ 
tion to tubercular patients of good food or cod liver oil. The average 
Eilipino of the poorer class has a peculiar manner of breathing with 
but slight chest inotion, and the vast majority not only have no coneep- 

^Eead at tbe first bieimial meeting of the Far Eastern Assoeiation of Tropical 
' at Manila^, .March 12, 1910. 

p.9e47'6—-5.;.' :'A; ^ '' .,,^ 
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tion ol how to expand the chest but it is often very difficult to imlucft 
individuals to do so under instruction. 

The tuberculosis clinic of the Free Dispensary oi the J^liili])p'nKi 
General Hospital is the first clinic specially foi’ tiiberciilnsis to Im' (wtiih- 
lislied ill the Pliilippine Islands. 

it has been in operation for nine luonths, and of tlie 1,047 people who have 
applied for treatment, 914 were sufi'erinf? from phthisis and lludr records jire 
taliulated in this paper. The system used in the (dinie is vi-ry similar io that 
in operation in many countries. At the first visit a earelul history is olitaiuod 
and a complete examination of the patierit is made and recorded on a siiii-abh^ 
blank form (see figs. 1 and 2). 

P. M. S. No. 37. 

FREE DISPENSARY OF THE PflIUPPINE GENERAL HOSPITAL. 

TUBERCULOSIS CLINIC. 


Fiscal year xgi., 

m. .. Name ..-... Tubercnlosis No. ™. 

Date _______ XQX , Previous Nos, ..—.... .. 


Com plains oJ. 


Age ___ Jnale, female, M. S. W. Nativity...—.-.—. 

Persons dependent on you for support — ---...—, Sent by .. 



Swldww When cougb l»«g»,o -No.'andT. B. Watoty olotberreiddeiita,..,,. ..... 

Preeenii reaSdenoe..-.--- .,»«..... No. and T. B. lilstory of other rosWotrtu.... 

How many sleep in year room?..'............ .......i How many oi tUotn oougW..i„.*.... 
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Fia. 2. 


Patients are required to report once a week for subsequent observation, and 
at tbese visits they are weigbed, questioned as to the progress of the disease and 
occasionally reexamined. When a ease is completed by death, recovery, a long 
period of absence from the clinic, or in any other manner, the record is closed, 
and as sulHcieht numbers of such records are completed they are indexed and 
bound and become a part of the general record system of the hospital 
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The records of this clinic^ together with ccrtiihi otbcr siaiisiies which 
Tve shall use in the nliscussiori; while not large onougli to ix' coiieliisive^ 
point to some rather remarkahle conditions ih om* iocnl pi’oblcmi of 
tuberculosis. 

INOrDnKOE. 

The available statistics indicate a very high pinvnience ot disease. 
Over 20 per cent of ail patients applying for tr(iain)eiii, at 3t. PauTs 
Hospital have plithisis and hundreds oC advanced cases ol! ibis disi'use are 
refused admission to that institutioji ( 3 very montii. Ja 1,00 co(is(.x,aitive 
autopsies in the Malecon Morgue^ Gilman “ reported nhout 40 per cent 
as having active tubercular lesions, and Andrews, in 500 similar autopsies, 
encountered about 32 per cent. The 914- cases ol! phtiiisis cc».i,isidercd hero 
represent 22 per cent of all patients applying at tlu; oirL-paiient depart¬ 
ment of the Philippine General Hospital during tlic nine niontlis covered 
by the record. This record, outlined by city districts, is shown in the 
following table, which also shows the very gencrjil disfribniiori. of the 
patients applying for treatment. 

Table I. — Shoioing residence. 


Districts ol the city. 

Ninnber at 
all clinics. 

Numbt'i* at; 
tubc‘rcn,l(t- 
sls clinic. 

Toiido___ 

45(1 

:103 

■Rinnndn., . ,.. .. . .. 

1172 

81 

Trozo..—.. 

117 

36 ■ 

Quiapo. 

m 

43 

Santa Cruz __ 

San ^ _ ___ 

98 

142 

130 

25 

Sampaloc. .. , ... .. _ 

172 

38 

Santa Mesa_____ 

Santa Atm......... 

89 

37 

IH 

15 

Paco-.,:____ 

Pandaenn _ 

354 

(51 

85 

11 

Mate_—_*____ 

3517 

59 

Ermitn_ _ _..... 

129 

15 

Intminuros..... 

347 

!.()] 

Provinces ______ 

820 1 

156 


The family History' (Table II) of the, 914 nases shows a prevalence 
of family tuberculosis which is, so far as we have found, not equaled by 
any other report in the literature of the subject. The data have been 
carefully obtained and minimize rather than exaggerate the actual con- 

^ TUs^ommly Bec. B 211 . 
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ditions. In particular, the percentage of infection among the children 
probably is miicli below the actual condition because of the total mortality 
of the infants (59 per cent), the majority die during the first year 
of life and no doubt in many instances before tuberculosis has been 
contracted or has developed to a degree sufficient for recognition. 

Table II. —Shotving family hisiory.^ 


Family, 

Total 

number. 

Number 

living. 

Number 

dead. 

Number 

tuber¬ 

cular. 

Per cent 
tuber¬ 
cular. 

Father__ 

914 

256 

258 

169 

18 

Mother___ 

914 

327 

537 

272 

29 

Paternal uncles__ 

4G6 

165 

301 

155 

33 

Paternal aunts__ 

318 

98 

220 

104 

32 

Maternal uncles____ 

401 * 

126 

295 

135 ' 

33 

Maternal aunts_ 

4C5 

155 

310 

161 

34 

Brothers-- 

2,094 

937 

1,157 

167 

7 

Sisters. 

1,866 

914 

952 

135 

7 

Consort.....—.. 

601 

443 

158 

104 

17 

Children.. 

1,920 

887 

1,023 

88 

4 


“ Family history positive in 88 per cent of all cases. 


Our findings as to the infection with tuberculosis in ascendants as 
compared with those of three other authors are shown in the following 
table: 

Table III. — Shcnoing tuberculosis in ascendants. 



Williams. 

Solly. 

Osier. 

Manila, 

Total cases_ 

1,000 

250 

427 

914 


Per cent. 

12 

34 

Per cent 
28 

19 

Per cent 

24 

Per cent 

47 

35 

, ,■ -. . 

OAPatArfll _ __ __ 




Contact, other than that naturally encountered in the study of the 
disease in ascendants and descendants, shows as a strong factor in the 
etiology. Unfortunately, our early records are not complete in this 
respect, but from the data which have been secured in a smaller number 
of cases, actual contact in residence and mostly to the extent of sleeping 
in the same room with tubercular patients for a greater or lesser length 
of time, will exceed 70 per cent of all cases. 

Age, sex, and social condition are shown in the following table: 
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Table IV.Shoimng age, sex, and social condilion. 


Ages by years. 

Male. 

Female. 

Total, 

Laborer. 

HUulent. 

Upper 

eliuss, 



1 

1 




10 to 20.-.. 

119 

r>i 

170 

JOO 

08 


21 to 30 __ 

185 

138 

323 

289 

23 

27 

SI i n 40 

109 

88 

197 

191 



41 tn 1^0 

70 

58 

128 

124 



fA 

43 

18 

61 

58 



01 1:ri '70 

25 

1 

32 

30 



71 tn iSO 

2 


2 

1 










Totals_ 

! 553 

361 

914 

790 

91 

27 


The small number of children is accounted for hy the, fact that tlicise 
patients are cared for in another clinic. The majority of ttio cases ol; 
infection are seen during the second^ third;, and fourth tlecades, with a 
considerable number in the fifth and sixth decades. The ages are some¬ 
what greater than the average found in many clinicSj a condition wliicli 
may he explained by the more generally chronic character of tlic disease 
in the Tropics. 

The social condition of the patients does not give data of any con¬ 
siderable importance, as the majority of the cases belong to the lower 
classes, who are very similar in habits and customs. 

Occupation is shown in the following table: 

Table V .—Shomotg occupation. 


Occupation. 

Male. 

Female, 


372 

334 


24 

18 

Carpenter____ 

24 


1 


Stndo'nt . . 

85 

6 

Government' employee __ 

29 


Coolc —-- 

16 

1 

Servant_______ 

16 

: 2 

Totals . 

678 

801 


'N'inety-one of .the patients were students, 2d Government employoca, 
17 cooks, and 18 servants.^ 'The last are particularly interesting, Ijocause 
by^ Vocation; they, must'' pf.mec^sity for 'a 'considerable part ,of the day 
be' placed in'rather' close'contact with ^ persons 'whose lives nre particularly 
valuable. During the past year sk ntodenta of the Philippine Medical 
School were found to be suftering'from phthisis. 

Weights, according to ages, we shoTO in the following tables, but they 
are not of much value ipt purposes because there are no 

similar tables^ referring jtjO) 'which rpiy be used as 
standard#. ^ ^ \ i ' 
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Table VL — Shoiaing weight according to age {male). 


Weight (kilograms). 

Age. 

10-15. 

1(1-20. 

21-25. 

26-30. 

31-40. 

41-50. 

51-CO. 

Gl~70. 

2‘> 7 t(i 27 2 


1 



1 




‘>7,7t.rt?;LS 

2 

2 

5 


1 

9 

1 

1 

29, 2 tA S 



11 

2 


3 

1 

1 

JU'i 7 tn 40 .2 


22 

9 

15 

15 

14 

7 

4 

41.3 to 45.4____ 

4 

59 

45 

3S 

32 

17 

11 

G 

45.8 to 49.9 __ 

1 

29 

3G 

21 

31 

14 

7 

(! 

SO 4 h' aJ 


9 

21 

7 

14 

G 

6 

4 

f>4 Q tn .fVQ n 


3 

5 

5 

5 

4 

3 

1 

r.9 4 1A a 




1 

1 

1 



Oypf a3 a 



! 


2 






! 







Table VII.— Showing weight according to age {female). 


Weight (kilograms). 

Age. 

10-15. 

16-20. 

21-26. 

26-30. 

31-40. 

41-60. 

51-60. 

61-70. 




2 

1 

1 


2 


27 7 to .31.8 


1 

3 

3 

8 

4 

4 

1 

32,2 tf' a ... _ ^ 

2 

4 

S 

18 

26 

20 

7 

2 

36 7 to 40.8 . ,,,,,, - - 

2 

14 

20 

34 

21 

15 

6 

1 

41.3 to 45.4 I',",, , ._ T- - - 

2 

9 

19 

14 

19 

10 

3 

1 

45 8 to 49 9 


6 

5 

3 

16 

4 

4 


50 1 4 54, .. - _— 


4 

1 

4 

6 

2 

1 


KA n +A .<^0 0 



1 


2 



1 

so i +A aa A 


1 



1 




Over 63 6 . _ _ 



2 
















The location of the lesions is shown in the following table, which is 
self-explanatory. 

Table VIII, — Shomng location of lesions. 



Right 

Side. 

Left side. 

Both. 


393 

232 

343 

Front-^ 

299 

209 

806 


256 

' no 

144 

... 

Base--- 

20 

11 

6 

Axillary_!_—-- 

39 

21 

5 


The stage of the disease is shown in Table IX. In this connection 
we have xised only the simple classification of incipient, moderate, and 
advanced tuberculosis, becanse it has seemed to ns that time could he 
better spent than in making a more elaborate classification. 
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Table IX—Shoming degree of ihe dimtsc. 


1 Advanced. 

Moderate. 

Incipient. 

Total 


70S 

1,34 

ini 


Tlic duration of the disease is oixtlined in Table and tlie diiia givini 
are based upon the patient’s statements of tlie begimdtpa^ oi syniptonis. 
Eor this reason the record is not very accnrat'e, sliowing, oi eoru’se, in 
many instances a much shorter duration than that which aciinilly existed. 
However, when this table is considered in connection with, tlie ages ot 
the patients and the stage of the disease, at the time of examination 
it seems that the course of the infection is, as a xaile, oxceeclingiy chronic, 
more so, perhaps, than tliat encountered in temperate climates. 

Table X.—^howitig duration of the disease^ 


Duration. 

Male. 

Female, 

Less than 1 month_ 

M 

54 

1 month to 6 months__— 

im 

136 

6 months to 1 year_ 

109 

72 

1 year to 2 years-- 

63 

53 

2 years to 3 years_ 

47 

17 

3 years to 5 years_ 

24 

14 

5 years to 10 years_ 

81 

15 

Total- 

553 

561 


The principal subjective symptoms of these cases are outlined in 
Table XL The table is self-explanatory. 

Table XI .—Showing principal symptoms ($14 cases). 


Symptoms. 

Number. 

ficiugh- ...,......... , . 

914 

■Rlondv expGctorRtioTia _. 

469 

Hemoptysis 

,51 


678 

Pain, chest - r .. . . . 

626 


267 

45 

Sore throat and hoarseness-.., _— —— 

Q-eneral debility- X-i-_ 

145 

■ORJitTift distnrbancft ■ . . 'i 

48 

1,..'. 

'd '64 

■ 680 

'' HightaWeats— -I-- v---', f-,'.- 

Falpitatihh' ■jX d . 

;7,, 

"Uv^^pnoea^y I-'-- '■.. ■ 

■' -64 

,,‘ ,'.v.'.l 

V M ' 

147 

'' ' '■'Ahl:4’;y .b 
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The principal complications, both tubercular and non tubercular, are 
shoTO in Table XII. The most noticeable feature of this table is the 
small number and variety of tubercular complications present. The 
unusual preponderance of phthisis over other forms of tuberculosis has 
been noted before this in a general way in Manila, but so far as we know, 
tills table gives the first actual statistics of this condition. 

Table XIl .—ho wing principal complications (total, 914). 


Complications. 

Tuber¬ 

cular, 

Nontuber- 

cular. 


81 





8 



10 



5 



2 


Scoliosis __ _' 

7 


TTyphosis _ _ _ 

2 


Asthonift. ___ 

15 


PyfMm'iS, 

2 


nsiTfUjt.c symptnTo a _ .. .. 


16 

Exophthnlmiri, . . 


2 

Epilfipay _ - _ 


1 

(Inoslipation _ __ 


15 

OostTic svmpto'*^® . 


45 





If the facts established in this series of cases may be accepted as an 
index of a general condition among the Filipino people, our local problem 
of tuberculosis should receive prompt and serious consideration. At 
first glance the great prevalence of the disease, together with the peculiar 
social and economic conditions obtaining among the inhabitants, would 
seem to produce a problem of such magnitude as to preclude the possi¬ 
bility of its solution. However, there is a. brighter side to the picture, 
and it is our opinion that even without financial aid from outside sources, 
it is possible in Manila to make the greatest showing in antituberculosis 
work that the world has ever seen. The reason for this assertion is that 
we do not need to spend millions of dollars in clothing, housing, and 
otherwise preparing our patients to withstand the rigors of the winters 
of the temperate climates. Climate is not by any means as important 
a factor in the prevention and treatment of tuberculosis as it once was 
thought to be. What we need most is education, more room in which 
to breathe, and an abundance of good food and exercise. 'As to education, 
teachers are here in sufficient numbers; there certainly is an abundance 
of land to provide more space; exercise is free, bnt the food may need to 
be supplied until such time as the people are taught to work for it, the 
best form of exercise. 

We do not. require expensive concrete hospitals for the treatment of 
phthisis, in the Tropics. ' The ;bamboo hutfin fanuly„iu Tondo is 
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living may be an ideal house. Wdiat should ])0 done is lo ninv(' ilial: house 
out on the Pasay beadi, or anywhere else where there will 1 k^ ample ruoni, 
use its doors and windows for lirewood, and rediu'e ilu' oeeiijianis to a 
vsensible iiiiinber. 

In a recent paper read before the Manila Midit'a! Socieiy," W(' siaied 
in part as follows: 

With our more or less limited funds iind the pceiiliar loenl eoiidilioiis inoiii t \ iuj^' 
our problems, its solution along the usual lines of the eniplopiiuiit oi Siumloriimis 
and other methods which must ta.ke a winter eliniab* itU.o c.oiisidtu'alhtn, is 
neither practical nor advisable. The continuous suintiier, the abiiinhuun' ol e!i(‘ai) 
and available real estate and the cheapness of residence const,rmd,ion nuikes large 
tenement houses unnecessary- hi a city in the United Htates or Kuropt* real 
estate is of such great value that weasonble air Hpac(J for its iuh(U‘(ailous poor 
may be obtained only at enormous expense, while here ihere are thou,sand,s of 
hectares of cheap land in and near all cities, the cost of consiaaiction of very 
satisfactory buildings is exceedingly small, and, Ihially, tlie art of biiihling 
houses from bamboo is a common inlieritance of the. people. 

The coiistriictiou of sanatoriums of the colony type for the conia’ol of tuber¬ 
culosis is not a new idea and has been carried out more or less extcmHlvidy in, 
Europe and in the United States for some years,j but in these countries ilnj 
expense of construction and of real estate has made it too expensivt! of appdicai.iou 
on a large scale in congested centers. 

The Philippine Islands seem to be peculiarly well adapted to coloniwi tion along 
very economical lines, and we, therefore, recommend the adoj,>tion of the method 
of the elective colony sanatorium together with the iirmiediate construction of 
an experimental colony in or near Manila, and hereby submit a tentative, set of 
plans for such a colony which have been prepared for us by Mir. 0. A, Barrciito, 
of the Bureau of Public Works, 

If, as we believe it will, this colony proves itself successful, the plan is (jconom- 
ical enough to allow of its extension throughout the Islands. 

In general, we would say that the colony should be built and maintained under 
the direction of the G-overnment. The expense of construction should Iw light, 
the Government furnishing the land, building matc*rial (bamboo and iiipa), and 
the tenants constructing their own houses according to plana furnishcti them; 
the necessary streets and public buildings, such as hwpital, sohoolhouHcs, and 
residence for officials, being constructed by the Government, 

The operation of such a colony need not add additional expense to the budged;, 
for officials of the Bureau of Editcation, Bureau' of Health, and Medical Bcliool 
could care for the respective departments with , less effort than is now being 
expended'by, them in, caring for the same.'tuberculous people scattered liere ,aiul 
there in their homes and in Gbvernnaent clinics. 


With au' ahimdanc©' of land lying idle, cheap building material,' and a claas 
of patients'; who_ are'able and'Willing to build their own homes, the cost o,f'Con« 
straction of an experimental colony to accommodate g60 persons should be small, 


and we feel oonftdent that the expense of maintenance would b® less than the 
sum which the Government is now paying for the care of a few of its tubercular 
citizens. At the International Oongres© ^ Tuberculosis which met in Washington 
this year. Doctor Jacobs made a poliminary report what he termed a •'Warm 
Colony” established in oCimectiOh'Ti^ih Hospital for Consumptives, 

in which he etnW iHp tho 7 ^ P^toeaHy tdf-tsuppofttng after on<^ fmt. 
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This, too, notwitlistancling the fact that the authorities pay the patients for their 
work by furnisliing them free board and lodging and in some cases as niiicli as 
$12 per month in addition. 

The farm or 'Truck-gardening” idea might well he carried out here in con¬ 
nection witli the colony, or the idea might be carried further and the patients 
encouraged to learn and even taught other suitable occupations, with due regard 
to their physical condition. 

Ill discussing witli yarioiis jievsons interested in the subject, the plan 
outlined in the paper which has been quoted, the query has been raised 
as to the possibility of securing a sufficient number of patients who 
would voluntarily avail tliemselves of its benefits. AYitli this end in 
view we have inquired of a large number of those visiting our clinic 
at St. PauPs Hospital, and in every instance the patients liave stated 
that they would gladly build their houses according to our plans and 
live according to our rules, provided the land and materials for construc¬ 
tion were furnished them. From investigation we feel confident that 
we can give the names and addresses of enough applicants to fill the 
experimental colony as planned, after twenty-four hours’ notice. 

ORGANIZATION. 

However, no one method will meet the requirements for a successful 
antituberculosis campaign in this or any other country. In the language 
of Sir William Osier :■ ^^Tuberculosis is the most universal scourge of the 
human race.” Its problem is a general one which has proved too great 
for boards of public health in governments controlling subjects with much 
less tuberculosis and much more money than we can ever hope to have 
available in these Islands, The first step, and one absolutely essential 
for a successful local campaign, is the organization along broad lines of 
a National Antituberculosis Society, similar to those now operating in 
the majority of civilized countries. The preliminary steps to create such 
an organization have already been taken. At the request of the Director 
of Health', the council of the Manila Medical Society has appointed a 
committee to draw up a tentative plan of organization whicli is to be 
submitted to a general citizen’s committee wlxo will effect a permanent 
society. This association has also named a special committee for the 
same purpose, and a Philippine Antitubercuiosis Society is certain to 
follow. The idea of the committee is that the organization should be 
a very comprehensive one, with the usual officers and as nearly a universal 
membership as is possible. 

The work may be outlined and divided among a number of committees 
such as an executive committee, a committee on ways and means, one on 
publicity, another on scientific work, a third on prophylaxis, a fourth 
on treatment, a committee on statistics, legislation, education, antispit- 
4ing, and many others. ■ , / , 

' Wd are.sure to, haveAuch an organization,,; we will'; have it, at once, 
:;"|nd/;what |S',mO)Te, inaportant, it will be" ^ '• ^; 




BLOOD PRESSURE IN THE TROPICS. A PRELIMINARY 

REPORT.^ 


By W. E. Musgbave and A. G. SisoN. 

{From the Department of Clinical Medicine, Philippine Medical School, 
Manila, P. L) 


Staiements suggesting that the lowered blood pressure found in this 
dim ate iiia.y be considered as one of the etiologie factors in tropical 
pathology are scattered here and there throughout the literature of 
tropical medicine; but so far we have been unable to iiid any published 
observations showing that blood pressure really is influenced by tropical 
environment. 

We are fully aware of the difficulties in the way of accurately determin¬ 
ing what part of any variation may be peculiar to local conditions; as 
\Yell as to the danger of conclusions which may be drawn from a small 
series of records. However^ the results in the cases so far studied have 
been so striking that they are offered for discussion and criticism. 

All of the cases are healthy adults from 25 to 40 years of age, and for 
the sake of convenience have been divided into the following three groups: 

(a) Ninety-seveii foreigners, who are for the greater part Americans from 
the Philippine Civil Service and oificers and soldiers of the United States Army 
serving in the l^hilippines. 

{h) Forty Filipinos, largely selected from the student class and from the. 
local police forces. 

(o) Ten French Sisters of Charity. 

Although both systolic and diastolic readings, and, in many cases, tracings 
have been made, only the systolic records are used in this report. All the de¬ 
terminations have been made with the same Erlanger instrument; the readings 
have been made by the same persons and, in most instances, the examination 
has been repeated at least once. 


^Bead at the first biennial meeting of the Far Eastern Association of Tropical 
Medicine, held in Manila, March 12, 1910. 
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The important results of the fiiidings are shown liy the foliowing tables: 

Table I. —Systolic blood pressure of mnety-scveu forciyncrs in Manila, skoiriiiy 
influence of durolmi of tropical residence. 


Residence in Tropics. 



Systolic pressure. 



'rouu 
niiiii- 
her of 

•A vi'nifp' 










90-100. 

101 -110. 

111 -120. 

121-180. 

131-MO. 

Ml-1.50. 

IBl-KiO. 

(‘ases. 


1 month to 1 year_ 

1 

10 

15 

18 

12 

7 

i! 

(15 

124 1 

1 year to 5 years __ ... 


4 

8 

0 

1 



15 

11.5 

5 years to 10 years 



7 

1 




8 

llll-l 

Over 10 years_ 


3 

4 





9 

HIM- 










Totals. 

1 

17 

84 

23 

13 

7 

2 

97 






Table II. —Systolic blood pressure of JflJ l^'Ulpinos. 


Sex. 

Systolic prossnre. 

Total 
num¬ 
ber of 
cuises, 

Average 

firi's- 

.sure. 

90-100 

101-110 

111-120 

121-180 

181-140 

Male_ 

9 

H 

8 

5 


80 

106 

Female ... „. 

4 

8 

5 

5 

2 

19 

118 

Totals_______ 

13 

11 

13 

10 

i 2 

49 

109 


Table JLI.-^SysioUc pressure of 10 French Bisters of Charity to SS years of 
age), according to tropical residence. 


Residence in Tropics. 

Individual readings. 

" 

Average, 

15 days to 1 rear__ 

-140,-128,- 114,-125 

1 -127 

' 1 year to 6 years_ ...... 

-115,-110,-110 

; -112 

OverAyears. . 

-110,-106,-114 

•• 110 




Table W.-^^BystoUc pressure of UiO people of all olmses, acconUng to age. 


' Age. 

Systolic presanro. 

Total 
num¬ 
ber of 
cases. 

Ave age 

sure. 

90-100. 

101-110. 

ui-im 

121-180. 

181-140. 

141^.150. 

161-160, 

15 years'to-SOye^iS 

/ ' 4 

1 

, '6 

;. . 7 

, 8 



20 

117 

2i; years tQ'"26'i6«s 

7 


« 

' ' , 6 

5 

' 8 

1 

' , 56, 

104 

26 years to'SO 

2 


U 

,: 8, 

' 1' 

8 


2S 

125' 

Si years to ss’yeais 


h.,' :'g'" 

4 

:■ " A' 



' ' 1 

I’d 


36 years to 40 years 



4 

4 

: ■' .2 


io 

' 17 

122' 

115 

41, years to 45 years_ 



'!• : 


1 ■ 



2 


46 years to 50 years_ 



,,,, 


"V 


i". ' " 

h2 

185 

51 years to 55 years_ 



1' 







56 years to 65 years 







'ii-r- 

1 

IZII 

, Totels 

..1 

18 

[ 


vhj! 

riM 


kS 


140 




t i 
f 

'mM ' 

'/■Jk’fti'.'t;'',' 
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DISCUSSION. 

If the figures shown in tliis report shonld^ after moi’e extensive work, 
prove to be reju'eseiitative facts, two very important points immediately 
suggest tliomselves for solution: (a) The cause or causes for this very 
decided decrease in blood pressure in the Tropics; and (b) its significance 
in tropical pathology. 

At tlie present time, our understanding of the physics and physiology 
of normal blood pressure in general is too incomplete to allow the use 
of availalile data as premises for the explanation of the phenomena of 
lowered blood pressure in warm countries. 

Tlie energy of the heart, the peripheral resistance, the elasticity of the 
arterial ‘walls, and the volume of the circulating Hood are the four chief 
factors generally accepted as the principal forces governing the normal 
blood pressure. All these factors are sii))ject to considerable individual 
physiologic variation, and, what is more important, as well as more 
difficult to measure in instituting comparisons, they are so closely con¬ 
nected and interdependent through vasomotor and other nervous influences 
that changes in one may produce marked secondary effects in the others. 

However, in analyzing these four major factors which influence hloocl 
pressure with the view of securing an explanation of the lowered tension 
in the Tropics, it seems probable that the influence of the energy of the 
heart and of the elasticity of the Hood vessels may be eliminated. Wliile 
heart and arterial diseases are sufficiently prevalent in the Tropics, all 
our work in the clinics and autopsy room are against the conclusion that 
these organs are factors in the general tendency toward lowered arterial 
tension. 

The volume and viscosity of the blood have not been studied sufficiently 
in Manila and wo are not familiar with reliable observations upon these 
factors in other parts of the Tropics. This important subject should 
be investigated carefully. The literature of tropical medicine seems to 
support the general opinion that anajmia is almost universally prevalent 
^|.mong people who have lived for some years in the Tropics; but this 
is by no means proved. 

The clinical appearances of pallor of the skin and mucous membranes 
which are so prevalent are probably responsible for this opinion, but 
such observations do not necessarily prove that anannia is actually present. 
These appearances may be explained in other ways, and work on the 
blood does not support the conclusions of any such general prevalence 
of anemia. The estimation of hsemaglobin by percentage methods shows 
an average which will compare favorably with that of temperate climates 
and the number of eiythroeytes per cubic millimeter of blood will show an 
equally mormal average. ^ • ',, ^ ■'; .; v, b ' : ' , v , ' ^ , 
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The volume determinations of these two points bave Jiot, so Jar as we 
know, been made on an}’ large series ot people in the Tropies, and any 
opinion as to the presence or absence ot' anamiia as dotci’iiiiiicd liy iliese 
methods at tlie present time would be spccalativtn 

Ilowe^'e]’, to jiidgo from the data which are availahlo^ it is imuh more 
logical to explain the clinical anamin as being due to ditninislaMi jHadph ■ 
era! resistance and lack of the demand tor a supply ol bltHul io lurnish 
heat to the skin than it is to assume the condition lo be one ol Iriuj 
anamiia dependent upon the gi*eater concentration and rijnrinishod vohimo 
of blood, with a concomitant decrease in actual amount ol .luinn()glo])in 
and ill the total niiniber of red blood colls. 

The hypothesis offered in this paper that the aiuniiiiji is a diuical one 
only is home out by its very cvanoscont cfiaracteig for wdicm i}a,ii(3nis, 
particularly chihb'en, in whom it is shown most markedly, a,re transfe.rrcuj 
to a cooler climate which requires a greater volnuio of entunoons circula¬ 
tion, and which also increases the vasomotor tone, the clinintl anaania 
disappears with a rapidity which argues against the supposh-ion that it is 
due to an actual poverty of the blood. CbiJclren who appear to lie anmnric 
not infrequently develop normally tinted skins and mneous inembranes 
within a very few days after having started on an ocean voyage or even 
after having been transported to the cooler climate of Baguio. 

PEBIPHEEAL EESISTANOE. 

Alterations in peripheral resistance as a direct result of the greater 
and continuous heat of the Tropics offer an attractive hypothesis for the 
explanation of lowered blood pressure in this climate and the confirmatif)!! 
of such an hypothesis would greatly simplify the study of the etiology 
of that exceedingly prevalent condition, tropical nmirmi'henia, as well 
as that of several other generally prevalent tropical clinical entilies 
which usually are considered to be of climatic origin. 

The preponderating influence of peripheral resiataneo in maintaiaing 
blood pressure is a proved fact., Unless some coiintcrbalancing change 
in the force of the heart occurs, increased resistance raises the pressure 
and decreased resistance is fohowed by a lowering of the pressure. 

, ^ Claude ' Bernard' established a vasomotor' influence over poriplierai 
resistance, audit is now ,lcnown that this resistance, both'arterial and 
venous, is largely under vasomotor control and that the vasoconstrictor 
fibers nre' those which nre'principally concerned in, this phenomenon. 
Furthermore, tasomotpr tone/in'>particulardf.,vascular areas, constantly 
varies in response to''toegUneedsy inen^ased'fa always being, ac¬ 
companied by increased blood flow. If such an area be of sufficient 
extent and the increase is nOfe compensated for by vasoconstriction in 
other vascular locations, a fall' fa fa'to aprtic blood pressure follows. 
The most striking' ' epnditioti is found fa the great 
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infliieiiCGS' which tlie abdominal vessels, enervated by the splaiicliiiic 
nerves, may exert upon the general Idood pressure. ■ 

asomotor tone is influeneecl by a number of known agencies and it 
is oiten markedly affected by reflexes of remote origiip wliicb often may 
not be determined in a given case. 

Insomnia is often associated with hypertension, and the opposite 
condition usiialh^ prevails_ during somnolence. Certain conditions of 
what may be called the higher neuroses are accompanied by increased 
blood pressure, while certain forms of neurasthenia show a hypotension. 

Cutaneous and other peripheral vasoconstriction and increased pressure 
due to cold, as well as the opposite condition due to beat, are recognized 
facts wliicli suggest a probable induence of tins nature in, the etiolog}^ 
of tlie lowered pressure in the Tropics. 

It does not seem imp)r6bable that this lowered pressure might be 
explained by lowered perijjberal resistance in two ways. While the 
secretory function of the skin is increased in the Tropics, it is doubtful 
if this is at the expense of increased resistance, in fact, logically quite 
the contrary may be expected, and the normal surface resistance and 
vasomotor tension necessary to produce the required surface heat of 
temperate climates, iu the Tropics is greatly diminished the year around, 
and in certain seasons is reduced almost to nil. This decreased vaso¬ 
motor tone may logically he expected to lead to the opposite condition, 
or to one of stasis which could explain not only some of the variations 
in mean systolic pressure, hut might equally explain the condition of 
clinical unannia mentioned above, as well as some of the neurasthenias, 
cerebral anmrnias, and acute mdemas of dependent portions of the body 
which aje so prevalent in the Tropics. Another factor winch must he 
taken into consideration is the possibility of splanchnic influences. When 
we rememljor the enornions influence wdiich the splanchnic vasomotor 
tone lias upon the general blood pressure, and particularly upon the 
portal circulation, and also that it is a proved fact that abdominal 
pressure has a marked influence on the general mean aortic tension, the 
^"'tropical liver” and the very prevalent sensation of abdominal vacnity 
which arc partially responsible for the very general tropical custom of 
abdominal binders may have some scientific foundation. 

Gastrointestinal disturbances with secondary clinical manifestations 
are exceedingly prevalent in this country and it is but reasonable to 
suppose that these conditions may produce vasomotor disturbances of 
sufficient magnitude to exert some influence upon the general blood 
pressure, principally through the portal circulation and splanchnic tone. 

In conclusion, we again wish to state, that much of the discussion in 
this paper is hypothetical and offered simply to call attention to the 
possibilities of continued research, in an extremely interesting field in the 
httidy of medicine in the^Tropics. '• , 





TUBERCULOSIS IN THE PHILIPPINE ISLANDS.^ 


By Isaac W. Brewer.” 


Tuberculosis is probably the most important disease which is encoun¬ 
tered in tropical countries. In the Philippine Islands it is one of the 
most frequent causes of death. From the statistics gathered during the 
medical survey of the town of Taytay, N’iehols" came to the conclusion 
that 1 per cent of the inhabitants had the disease. The statistics for 
30 provinces for the year 1907, representing a population of over 
4,000,000 persons, showed a death rate of !^10.9 per 100,000. This is 
surely less than the actual rate, for only well-marked eases of phthisis are 
recorded as tuberculosis by the town secretary, the layman who issues the 
death eertiti cates. 

The following shows the death rate in the Philippine Islands for the 
year 1907, compared with the rates in other countries. 


Dcdih rate per 100^000) from pulmonary tuhercuJosi^. 


Ireland 

Death rate. 
218.5 

Philippine Islands, excluding Manila, 1907 

210.9 

Norway 

200.4 

Switzerland 

190.7 

Germany . 

181.9 

United States, registration area 

172.3 

Scotland 

150.1 

Spain 

144.3 

The Netherlands 

138.8 

Belgium 

127.7 

England and Wales 

125.7 

Italy 

117.0 


Excepting for the Philippine Islands, the atove statistics are for the five 
years from 1901 to 1905. 

In Manila, where the vital statistics are mneh more accurate, there were, 
during the year 1908, 10,646 deaths from all causes. Of these, 1,240, or 11.07 
per cent, were due to tuberculosis, a death rate of 554.2 per 100,000. During 

A'Read at; the first biennial meeting of the Fstr Eastern Association of Tropical 
Medicine, Reid‘at;Manila, March; 12, 19iO. 

..RMedical Reserve State®..,Army- ^ 'tj,,'',''i«':„,, h',.,,. 'y.', 

^This Journal, See. B (1909), 3 , 279. , ' , ' 
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the five years ending with 190'8, there were in hl'anila a;J73 dcatlis from pulmonary 
tuherculosis, a death rate of 485.3 per 100,000. During the same period, there were 
4,472 deaths from bronchitis, a death rate of 404 per 100,000. Without doubt 
some of these cases of bronchitis were tubercular. 

Tlie following shows the death rate fi’oin piilinoniiTy lul)oreu1osis in 
Manila and certain cities of the United Siates having a{>pi’oxin!aioly 
the same population. These data are for the year 1908. 

Death rate. 

Manila, Philippine Islands dKIh^ 

Indianapolis, Indiana 184.7 

Louisville, Kentucky 183.0 

Providence, Rhode Island ' 153,4 

New York City, Borough of Queens 12''>-r) 

St. Paul, Minnesota 88.8 

The statistics presented show that the mortality from iuhercniosis in 
the Philippine Islands^ both in'ilie provinces and in Manila, is greatly in 
excess of the rates in other countries. I believe that this is n])solntoly 
unnecessary and that the. climatic conditions of these islands arc such 
that the people slionld lead an outdoor life and be free from tuberculosis. 

There is practically no tuberculosis among cattle aud liogs in the 
Philippine Islands. Of 60,000 hogs and 30,000 cattle slaughtered in 
Manila during the year 1909, not one was found to have tiiberciiloaiB. 
This surely argues against the climate being the cause of the greiit prev¬ 
alence of the disease. 

Prom a somewhat intimate association with the natives throughout 
a considerable area of the Islands, I believe that we can charge this 
great mortality to the following causes: Bad hygienic surroundings, poor 
food, and improper clothing. 

The habitation of the native Pilipino is badly ventilated, and, in most 
instances, is very 'dirty. Especially is there a lack of air during the 
night, when lie adds a smoky lamp, further to pollute tlie air ho breathes* 
An actual count of 200 houses in Manila, of all classes, made about 
midnight, showed that less than 25 per cent of them had a window open. 
The' thatched cottages of the'poorer natives seem to be well wentilated, 

,, ,but ^should the visitor ^have occasion to enter one of,those buildings at 
night, the delusion would soon be dispelled, 

The Pilipino is a great expeetoxator and deposits his sputum whenever 
and wherever most convenient^ and it is, not uncommon to find the wall 
and the corners of tlie room, soiled with expectoration. 

Mnety per cent of the are the hosts of animal intestinal 

parasitea Investigations eohdue^d'’ Bilibid have shown that these 
unwelcome guests gxealiy mortality among the inmates. 

, Hio averaigo hi$ diet ooniistlhg 

dfvxic^ Oodadoiial mA of 
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pork or beef. Miicii of the hsh that is eaten is dried, and a considerable 
portion of it appears to be decomposed. 

Cotton cloth is generally used for clothing and is very inadequate, 
especially during the rainy season, when shivering natives are a common 
sight. 

The prevention of tuberculosis is receiving the attention of the Bureau 
of Health, and it is planned to establish a night camp in the vicinity of 
Manila, and a dispensary for the treatment of cases of tuberculosis is now 
in operation. The field is large and the resources of the Islands will not 
allow the sanitary authorities sufficient funds to establish such institu" 
tions throughout the Islands. If anything is to be done in combating 
this disease, tlie well-to-do inhabitants will have to establish dispensaries 
and hospitals in the smaller tovms. To accomplish this, them should 
be organized an association, having for its object the prevention of 
tuberculosis by providing institutions for its treatment and by disseminat¬ 
ing the knowledge of the mode of its transmission to the people of the 
Islands. Wem such an association established, it is believed that the 
philanthropic American citizens who have ever been willing to furnish 
funds for the establishment of missions in foreign countries would supply 
money to assist in this campaign. 




MALl-MALI, A MIMIC PSYCHOSIS IN THE PHILIPPINE 
ISLANDS. A PRELIMINARY REPORT. 


By W. E. Musgkave and A. G. SisoN. 

{From the Department of Clinieal Medicine, Philippine Med'wal School, 
Manila, P. I.) 


Between spasm on tlie one hand, with its more or less appreciable 
physical pathology, and the tnie psychoses, with theoretic or intangible 
mental pathology, on the other, there exists a neuropsychosis which is 
interesting and important by reason of its prevalence and confusing 
because of the illusiveness of its pathology. Tlie habit spasm, habit 
chorea, tic convtilsif, of the French, and the other tine tics, arc found 
toward the material or physical end of this group. hText comes Or ilies 
de la Tourette^s disease, or impulsive tie, with its various manifestations 
which appear to be real tics modified by a coexistent m,imic habit. 
Finall}^, the saltatory spasms, at least in part, possibly the myriachit of 
Siberia, probably latali of Java, and snrely niali-niali of the Philippines, 
are not true tics, but directly and exclusively mimic habits. 

The underlying otiologic factor in all these conditions ;probably is 
very similar: They are expressions of degeneracy. However, the clinical 
types are so' numerous and vaiy so greatly that in the absence of a 
tangible pathology and etiology of these afieetions, much confusion, 
particularly in nomenclature, exists and not much order will be |)ossiblo 
until the former are more definitely established. 

Spmm- is defined by Meige and Peindel as “the motor reaction consequent on 
stimulation of some point in a roftex spinal or bulbo-spinal arc. Tlie irritation 
provocative of the spasm is itself of pathological origin, and no spasm can occur 
without it,” If this definition is accepted, spasm should be less frequently con¬ 
founded with tie than often is the case, notwithstanding the close relationship 
and the rather frequent association of the two conditions in the same individual. 

Tics are less definite. Charcot ^ considered tic as a psychic disease in a physical 
gpise, the direct offspring of mental imperfection. Ballet^ believes that the vast 
majority of sufferers from tic belong to a class which he designates as ‘'^superior 
degenerates,/'’' ^‘The; striking feature of these ‘superior degenerates’ or unstables 

’‘Lecons du mardi (1887-88), 124, 

®Traite de medecinei'6. ; 

" 'b '' ' I' '■ . b '/ ' '885,', 
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is not the insufficiency, but the inequality of their TnentnJ dcvelopnienf.. Uu'ir 
aptitude for art, literature, poetry, less often for seioiu'e, is souKitiines reuuirkjilde; 
they may fill a prominent place in society; many arc men of tiileuf:, s(mie i^vcni 
of genius; yet what surprises is the embryonic condif.ion ot o!i<i or oiJmr ot tfudr 
facilities. Brilliance of memory or of eonvei'Haiional gilts nniy be countonicteil 
by absolute lack of judgment; solidity of intellect may 1)0 neiii,rjiliz<'d by the i»n»re 
or less complelc absence of moral sense.” 

Meige and Feindelcall particular attention to tlie practically coiisiiiiii- “mental 
infantilism” as a feature in the character of the patient suirering Iroiii tJc. 
Mental infantilism is evidenced by inconsequomre of ideas and fickleness oi, mind, 
reminiscent of early youth, and unaltered ivtii the attainment of Ihe yean’S ol 
discretion. 

Mere repetition does not, can not, evolve a tic extaijd. in |mti(dibs 
with psychic predisposition in the sliapc oi’ YolilioJial eiilVuibieimfiii. 
This degeneracy may consist of decrease, absence, arrest or d(;lay, or in 
overgrowth, increase, exaggeration; and these contrary proe(‘Sses iiuiy 
coexist in. the same individnal 

Muscular spasm and other rcqiilreiuents ol: true tic are {nuscMii in sue!) 
conditions as Gillcs de la Toiirettc’s disease, and to tbein are adiled, 
echolalia, ecliokiiiesia, echokimemia, and other forms of inJniicry. In, 
some of the saltatory spasms, particularly laUih, and positively in 
inali-mali of the Filipinos, the autospasm whicli is the distiugTiishing 
feature of true tic is absent and we have in its place o:n!.y an uucontroh 
table mimicry, manifesting itself in various ways, but pidneipully as 
echolalia and eehokinesia or echokimemia. 

Meige and Feindel,'* in discussing tics, state that echolalia and ccliokincsia, 
in spite of their frequency among those who are addicted to tic, can not be 
enumerated with the ties, because their exhibition is dependent on the actions of 
others; whereas once a tic is established it requires no stimulus ;from without for 
its manifestation. Of course, their affinity to the tics is very close; they spring 
from the same soil; they represent in the adult the persistence and amplification 
of the child’s propensity for imitation, and, therefore, in their own way postulate 
a degree of mental infantilism. 


Although these and other ioma of mimicry are thus rooognirod as 
being indepehdent of auto-Btintuktion, they are gonerilly classified as 
fes kid, except in the of the Malays by O’Brien, 

Oninon,; Schetibe, and btherSji'vye :have fpnnd no llterataw, reoognkmg 


the existence of the coodjfipn, Mcept as a manifestation patients 
suffering from some form of tic.' ' ; 

The “running amok” ewninofl amonjg'toe tribes of the Malays is of 
partacniax interest to i^edlioal la^; in ’the Fax Bast. This disease or one 
tiery sim^ tC tlbe Moros of the 'PhUipplne 

lM»ds, and a ptheM!,'liB,Te fallen victims to 
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fanatical ''fiiramentados'' ^ during tlie period of oiir residence in the 
southern parts of the Archipelago. 

Amok is a JVtalay word and translated means a frenzied desire to murder. 
Tt is a nouro-psychoRis belonging in tlie group with T<mrette'’s di-sease, and should 
be classified with the tics, at least to the extent that the spasm in both 
“^running amok” and ‘'juranientado” may he autogenetic and may exist entirely 
independent of any outside indue,nee. The attacks are brought about in two ways. 
Ill one it is preceded by days of melancholic stupefaction in which the patient 
becomes morose, gives uf> work, and avoids his fellows, fn otlier in.staiices, and 
particularly in “juramentados,” the attacks are brought on by religious rites, in¬ 
cantations, music, dancing, and other methods of psyrdiic stimulation similar to the 
war dance used by the American Indians. In either ease, when a sufficient frenzy 
is reached, the afflicted per.soii suddenly runs intO' a crowd of soldiers or other 
people, or through the streets of a town, and with his kris,*^ or among the i\foros 
of the Philippines, with liis kills whoever may come in his way regardless 

of age, sex, race, or any other of the usual considerations of affectian or fear. 
One of these patients will charge into a company of armed soldiers with the 
same recklessness as into a group of defenseless women or children. The fanatic 
is either killed on the spot, or the attacks last from a few hours to clays and 
usually are terminated by exhaustion or suicide. Tliis disease occurs almost 
entirely among men. 

Howeyeib it has ca .close bat imicU less dangerous and less severe 
counterpart in a very common and previously •iiiideseribed condition 
among Pilipina women, a condition called dalahim by tlie natives and 
which really consists in a frenzied desire to quarrel. A wo.imm so 
afflicted will begin tp quarrel with a relative,, friend, or entire stranger, 
and wdll rapidly work herself to a perfect frenzy of speedi and gesticula¬ 
tion, without any apparent object. This frenzy may continue for liours, 
or until terminated by exhaustion, only again to be repeated as opportunity 
affords. This disease is not the usual expression of anger for cause, but 
a habit tic or frenzy. 

Probably the affection most closely resembling mali-mali of the Philip¬ 
pines is latah. 

Indeed, Scheube and some other experienced obsemrs regard the disease.^ as 
identical. Scheube* considers latah as a form of cerebral neurosis characterized 
by involuntary movements and incoherently uttered sounds or words. The move¬ 
ments are introduced, accompanied or followed by disconrieetcd sound's or words j 
the symptoms may arise from fright and may be continued indefmitoly a.s a 
form of mimicry. All of these patients are easily alarmed, they are for the 
greater part women of the poorer and more ignorant classes, and heredity seems 
to play a part in the etiology of the disease. 

Jwammtado, A term used by the Spaniards and still continued, designating 
a Mohannnedan '(Moro) .ianatic,'who, after certain religious, rites, lindettakes' to 
kill whom he can until he himself is killed. 

,«A long wayy-edged dagger. 

;, ^^'A heavy 'knife',with,an, approximately 'straight back' and a, curved ,edge,In 
the Philippines'the‘ifcris’ is a ceremonial sword. . ,■ ■, 

;,'k,'i,®'D:iseaScS''of' 'Warm 'Countries. ',fflena, ■''2d'ed'.,!,,(T96A),'y^^ , ib' , k';,' 
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Mieube ^ believes the malady to have somethitiji; to do M'itli suiLJi!j;'(\sliot! in 
sons with weak will, and Van Brero^'* considevM it i,o In* <lne to tlii‘ <leUH;ii\'t' 
elopment of will power in the LFalay. The Uiiirn- nnl.lior (hdinos {hf‘ disc'ast' as 
ovoked imitative impulsive myospasind-’’ Sidieulx* tliinks i,ha,t lafah is ideiiihail 
h mali-maU of the TUipinos and lu* furtluT iindudes as synonyms hnhiwhl 
Sianij ymin in Burma, mi/nachit in tSiheriii, and jumpUuj in Norlh Amerii'a.. 

Tics are quite fmiiiently encountered among the KiHfmios, qatliinilarly 
the upper class, and niali-inali, nriiuicayy, (‘chokinewia, eeliolalia, (‘choki- 
aiiia, or other form ot mimic habit, without tiie presetu'e ol lie, are 
isidered to be quite preyalont among the lower class of hdlipiuos, 
aost exclusively in the females. 

The observations of Charcot and Ballet as to "‘sii])erior (legciurracy’' as 
origin of tics is borne out here, at least to the extent tinii cas(»s of 
are for the greater part encoimtored among the higher (^1 asses, ami 
rticiilarly in suggestive relation to genius. Willi niali-niali th(3 opposite 
adition. is foiiiicl, the eases all occur among the lower ('lasses of the 
mmunity, mostly among women and in the presence of a, numialily 
dch is so primitive that it may hardly be used for comparative |)ur]u)ses. 
Wliile the physician hears of many cases of mali-inali, they a.re dillltnilt 
bring under observation in the hospitals, but the following typical (taae 
s been carefully studied in St. PauVs Hospital and may he rc|)ori:iHl 


Cam I- Mali-maliy eoholalia, echohinesWf eo}iohimenm,-^AmXit)\ do la 
nale, Filipina, widow, oeciipatipn washerwoman. Stated ago 01) but 

pears much older, Has taken about 30 gi'ams of wao daily since she was 18 
ars old and smo'kes a moderate number of cigars. Venereal history is negative. 
) history of hereditary tendencies has been found. Menstruation has always 
en noimial and regular and ceased without marked disturbance at the ag(‘ of 
. She was married at a very early age and has given birth tt> six children, 
I of whom are living and free from symptoms of inali-mali. There is no history 
important previous illness. 

Premit The patient states that she was a very nervous child, easily 

ightened, and that this condition was aggravated by the pranks of lier associatcB. 
hen quite a young girl sh© was much in contact with an older woman sulTering 
[)m mimic habit and our patient believes her condition to liave been actplirod 
om'much practice in, foreing, the older'woman to imitate words and actions. 


le,mimic hab,it when' oncekatartod progressed rapidly, and reached its present 
atus of echolalia and eohokinesia when :the patient wm still a young girl. 
'ipF'fese?#' patient' was; admitted, to '^t.' rauP'S Hospital 'became 

pa; slight''aeeident and hh©: mimic, habit'was, aecidentally,' discovered, after she 
id been Admitted to the ward. ' T^h© psychosis is a typical mimic habit, confuKHl 


' cchoklia, or mimicry of words, and eohohinesia, or mimicry of movomonla. 
kere is no tie or other muscular spasm, no autoSfcimulation or desire to continue 
ly abnormal sound or movement^ by direct stimulation by sight and 

mud from som© person acting a§ may be called her rec'oplivc 

age is jmly l^rst :q|o 0 e attention, wMch may 


^ ^ k j I- ‘V > hl’i.'-i . 
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be done by sudden loud exclamations or quick, spasmodic movements. After at¬ 
tention is thus secured, a remarkably consistent mimicry of words, sounds, iind 
actions may be continued at the will of the operator. The performance resembles 
that seen in mesmerism, and the face of the patient duriiifj;' these times ims the 
blank, uncertain cliaracter of a person under hypnotic influence. 

Physical exam inaf,ion of the patient is practically negative. The patellar 
reflexes are slightly exaggerated, there is no disturbance of sensation; attention, 
memory, and coordination arc good, and there is absolute freedom from muscular 
spasm of any kind. The mental condition is equal to that of the average poor, 
ignorant person of her station in life. 

In summarizing this case and that of three others, which are not given 
in detail, it may be stated tliat they are free from any form of imisenlar 
spasm, explosive utterance or other evidence of antospasm or tic. They 
are characterized by the existence of a temporary abulia, or even by a 
kind of hypnotic state as it were, under the influence of another person. 
The presence, amount, and character of the ecliolalia, or mimicry of words, 
as well as that of the echoldnesis, or mimicry of actions, are entirely under 
the control of the person influencing the patient. 

In order to control one of these patients, unless an extreme degree of 
susceptibility is present, it is first necessary to secure her attention,by 
a sudden movement, noise, or quick exclamation in a rather loud voice. 
After this has been accomplished the mimicry may be continued at the 
will of the operator with no especial effort or concentration. 

CONCLUSIONS. 

1, The peculiar mimic psychosis in the Philippines known by the local 
name mali-mali is closely related to, but distinct from, the tics. 

2. Such somewhat doubtful tics as Gilles de la Tourette’s disease, 
Jumping tic of Beard, myriachit of Hammond, saltatory cramp of Bam¬ 
berger, latah of O’Brien, tarentism, and the saltatory tics in general, 
hawe much in common with tlio Philippine affection, but in all of tliese, 
with the possible exception of latah, there arc indications of antospasm 
which is lacking in the local disease. 

B. Eamaneiiiana, the dancing mania o! Bamisiar}^, St. Jolm’a, and 
St. Guj^’s dance, and perhaps other allied conditions, are more nearly 
hysterical manifestations; and while they have much in, common with 
mali-mali tlu^y all show evidences of autostimulation, and when once 
established are capable of prolongation without any outside Muenee. 

4. Mali-ma,li is probably an expression of mental degeneracy similar to 
that generally accepted for,other conditions of the same group. However, 
its clinical manifestations do not fully agree with those given for any 
other similar disease, and for this reason it is classified, tentatively at 
least'as a cZww? entity.; 




DISCUSSION ON THE PAPER, ‘^STATISTICAL STUDIES OF 
■ UNCINARIASIS AMONG WHITE MEN IN THE PHIL¬ 
IPPINES/” BY DOCTOR CHAMBERLAIN. 


Dr. Aldo GasteUani, professor of tropical medicine and lecturer on 
dermatology, Ceylon Medical Gollege, delegate from the government of 
Ceylon. —I would like to say just a few words in regard to Major 
Chamberlain^s paper, which is a most interesting one. The subject of 
uncinariasis is one of great practical importance in the Tropics and in 
subtropical countries. In some districts of Ceylon about 65 to 75 per 
cent of the people are affected with uncinariasis. 

I think Doctor Chamberlain is quite right when he says that even a 
small number of agchylostomes is of great importance, as secondary 
bacterial infections may take place through the small lesions produced 
by them in the intestinal mucosa. 

In connection with uncinariasis, I would call attention to a symptom 
seldom mentioned in text-books: Fever. If a temperature chart be kept 
of all uncinariasis patients, it will be found that in about 20 per cent 
of the severe cases, fever is present. This fever is generally of a low 
type, intermittent or remittent, rarely continuous. 

Dr. B. E. Stitt, surgeon, United States Navy, CLSsociade professor of 
medical zoology, Department of Tropical Medicine, PMUppine Medi(fal 
School, Manila, P. 1. —In connection with the question of the period of 
time a man may remain infected with the hookworm in the absence of 
the possibility of the removal of the infection, the experience at tlm 
United States Naval Medical School 'with the infection of dogs with 
Agehylostoma is interesting. 

In the school there are two classes, one of which, in the practical 
study of medical zoology under Doctor Stiles, performs autopsies on dogs 
killed at the municipal [lound during the autumn months, and the 
second class do their work in the late spring months. We have observed 
that the dogs aiitopsied in the autumn show very heavy infections, 
while in those autopsied in the spring the hookworms give very small 
numbers. These observations extended over several years. From this 
it would seem that the dog became free of Ms infection during the 
winter and reinfected himself the following summer. When one con¬ 
siders the formidable teeth of the dog hookworm imbedded in the 
intestinal mneosa, it would seem that „at any rate Necaior auericanus, 
with only chitinotis plates, shouJid be more readily eliminated by man. 

' 'I , ' 'L’,' ^ ■' ; 341 /:'/ 
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Vidor a. Reiser, Director of EeaUh for the PUUppme IsJcrfuh, 
'ssor of hygiene, Philippine Medical School, Manila, P- P- I Ikj 
r of Major Cliamberlain is an excellent resume, pi“es(;ni<Hl iii an 
eating nianiierj* of the work done in connociiou with the Imokworm, 
seiTes as an example of how wrong deductions may be drawn (nun 
isiifficieiit number of observations. 3for instaiKaj, as a, resull, ol Iho 
} or more stool examinations which were made of the [)risof)ers at 
)id,, over half of tire prisoners wore found to be infcH'Ixal wi(!i 
worms, and hy eliniinating these parasites Idie mortality was redriced 
L 75 to 12 per cent per thousand, There seemed to be no <inestion 
the reduction in the mortality wafi due to tlie elimination, of 
final j)arasites, and more especially the hookworm, because the 
ment was carried out by brigades, which consisted of bdO pi'isoners, 
more than, a year was consumed in this work, and tln^ flcuxth rate 
among those prisoners who had boon freed, of their intestinal 
sites. At that time many medical niCTX were inclined to reason 
the same percentage of infection must exist among the general 
ilation, and that if the intestinal parasites could he eliminated a 
tality rate as low as that found in the Temperate Zones inigbi; be 
ined in the Philippines. However, since it was shown tlrat tlio 
entage of infection among the general po])nlatioir was not over 15 
that the majority of those examined showed no' symptoms, it was 
entthat no such improvement in the mortality rate could be expected, 
'r. Gilbert E, Broohe, port health officer, Smgapore, delegate -from the 
its Settlements, Singapore.—Ren. Singapore we have not had mu(.d.i 
irience with this disease. On The quarantine slation wa do a certain 
iber of post-mortem examinations of coolies who die at the station, 
it is very rarely that we hnd many cases of this infection. Diiriiig 
lolera epidemic on the station, I found at one time that eiicalyj,)tt:iH 
which we were giving as a cholera prophylactic, resulied in the 
ilsioii of numbers of agohylostomes.. This oil nriglit therefore }:>rove 
mirritating and useful vermifuge. , 

)r, J. M. Athinson, principal medical officer, llonghong, dehgaie from 
government of Ronglmig.^-A quite agi^ee with Doctor Casiellani in 
iking; Major^ ,:()hainberlain ’ for his interesting paper. Was; tliere 
any record in the old,Spxanish'days of the presence of AgehyhsUmun^ 
ffem^e'in the Philippines? 

kses^ 81*0 seen the' '.Government'" 0.1yil ■ Hospital-*:'' 'Hongkong, b'ut^ 
disease is not common there'and the parasites are generally foiuid 
m examining the stools of patients admitted suffeting from other 

>ases,' ' . - „ 

m I understmrd 'Doctor Chamberlm? the white tnoops from the 
ted tete Wmior ameriegnm 

> theee a apedri xp-edical 
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"Wliero ill the United States is the Necciior prevalent^, and what is the 
cause of this prevalence? It would lie of interest to know the name of 
the variety found in dogs. 

I am afraid iny remarks are full of questions. Mj only excuse is 
that we delegates arc thirsting for information. 

Dr. Paid G. Freer, Director, Bureau of Science, dean, PliUippine 
Medical School, Manila, P. L, president of the Far Eastern A.ssoclaiion 
of Tropicad Medicine. —Can any one give us the name of the hookworm 
in dogs ? 

Dr. Fdcliard P. Strong, Qhicf, Biological Laboratory, ‘professor of tro¬ 
pical medicine, Philippim 2Iediml School, Manila, P. J.—The species, of 
hook^voriTi found in the dog is the same species,, Agchylostoma trigono- 
cepholum, which lias lieen desci‘ihed in Europe as giving rise to the 
pernicious ansemia of hounds. 

Dr. Isaac IF. Brewer, Medical Reserve Corps, United States Army .— 
Has the American form been found among the Filipinos? 

Dr. IF. P. Chamberlain, Major, Medical Corps, United Siaies Army, 
president of the United States Army Board for the Study of Tropical 
Diseases as They Occur in the Philippine Islands. —In regard to the 
last question^ all the records that I liave seen mention only the Amer¬ 
ican hookworm. I have not seen a report of any other. The Amer¬ 
ican hookworm was first described by Stiles in 1903 and therefore the 
Spanish records prior to the American occupation would not show 
its occurrence. Previous to 1903 all linman uncinaria were referred 
to as the Agchylostomumi duodenale. The occurrence of uncinariasis 
among American soldiers who had never lieen out of the United States 
was entirely overlooked until Siler’s work in December, 1908. There¬ 
fore, the physical examination given in the past to aoldiers about to 
start for tropical service had not included a search for intestinal para¬ 
sites. At the present time it is the practice at some and pcrliaps 
at all recruiting stations to examine tlie stools of i-ccruits at the time of 
enlistment and treat all whose stools show ova. Practically all of the 
infectcMl sol diem I have seen were so mildly infecUid that the eonditiou 
would he entirely unsuBpected on ordinary pliysical exaniinatiou. That 
the Necalor anioricanns if present among whiles, may cause very marktul 
and serious symptoms has boon shown by investigation b in tlie Southern 
States and among natives in Porto Eico. Necalor amerkanm luis been 
found commonly among the Filipinos. 

I suppose;, Doctor Castellani, this hookworm is found in Ceylon? 

Doctor Gccsiellani-^Vie have both species. , 

Doctor Ohaniberlam.-^MELm anyone seen A:g6hylostom%m dmienaU of 
late years iii' ’the Philippines ? ■ 

Doctor Strong .—Both'species,'' tincmana dwdemk and N emtor pmgt- 
icanm'i are. found here. Bootor Garrison has rpeentiy ' identi'ded' specimens 
' -which' are deposited 'in. the,' museim'; of the ^piologioal'' laboratory; ' I first 



344 


DISCUSSION. 


reported the presence oi Agcliylosioinnui' duodrnule iu ilio Islands in 
At that time the species Nccator awcricanus wa.s not known, iJu; 
anatomic description given of the parasite cneounicred hero s}n)ws ilnd: 
the species then ciescribeci was not Srvabr irmcrh'iiiuis. 


DISCUSSION ON THE PAPER, ‘‘MYZOMYIA ROSSH AS A 
MALARIA-CARRIER,” BY DOCTOR VOOEL. 


Doctor Strong. —1 am veiy much interested .in the results of Doelov 
YQgeh’s experiments. About two ^'cars ago Mr. Ranks, ol* tlu! biologicnl 
laboratory, reported that Myzomyia ludlotvu was capable ot transmitting 
malaria in the Philippines. We now" know that tins spoidcs is identical 
wnth Myzoniym rosm. E^urijig the past year in connection with tin? 
work in the courses of tropical medicine in the Philippine, .Medical Seliool 
relating to tlie study of malaria, w^o attempted to infect nuiuoi'ous speci¬ 
mens of Myzomyia rossU by exposing patients snil'eri.ng with severe cases 
of mstivo-anttimnal and tertian malaria to tlioir biles. I Tow ever, altliongb 
these experiments were extensive and •were carried mi ovnr a [xniod of 
several months during the antnmn, tliey were entirely nnstiec'cssful. In, 
no case did the dissection, of, any of these mosquitoes, ailthoiigli a large, 
number were examined, reveal any oocysts in the walls of the sioinadi, 
and in the study of stained sections made of the salivary glands no S])!)™- 
zoiites conld be detected. Later attempts to infect oilier liunian beings 
by the bites of specimens of Myzomyia romi which luid been previously 
fed on the blood of patients suifering with severe malaria and whose blood 
certainly contained gametes, also failed. The larvin of these inostpiiioiis 
were collected in the estuaides about the city. 

In connection with Doctor VogePs experiments the results we obtained 
are interesting. We know that these estuaries are aftected liy the iides 
and tliat more salt water would naturally enter them wlinn the tides arc 
high and that after the season ol the high tides has pasaod, more salt 
vyouldihereiare,be deposited in the marshes. In,'this way tli© hreocling 
places of these mosquitoes Iwould:,at times contain a greater amount of! 
salt than at others. 


J do not recall at what time of tho year Mr. Banks^ evparimenls were 
made. It would certainly be iipportant to ascertain wlmt effecjl, if any, 
these changes in the character of th^ breeding places would have on the 
transmission of malaria by 

Mr. Glmies S, Bmhs^ Bvjrmu of Science lecturer 

on medical entomAhgy, tProffied Mekcine, Philippine 

^School, Togel is ce*rtait4y 

the 

•dvr* 



DISCUSSION. 


^45 

of Jiialaria by Myzomijia rossii^ 1 might also say that iii tlic Proviiiee 
of Lepanto-BoiitoC; Arhere the town ol' Cervantes is situated, many 
miles from any |)ossibility of salt-water ijitliionee, I foniid this mosquito 
breeding in sluggish streams of purely fri^sh water. The parasite Aims 
found in great abundance in the blood of the natiA'CS at this lattei* 
place. I may state^ in reJ'erring to ilio question of the salincss of the 
Avater^ that I did iny first work at Olongapo, AAdicro I bred tliis itiosqiiito. 
Topographically^ Olongapo is like Manila, except that the ramihcatioiis 
of the land are not so extensme and all the- estuaries in the Adcinity are 
affected by tlie water of Snbig Bay, Avhich is as salty as that of Manila 
Bay and the China Sea. 

T doubt very imicli if the mosquito in Manila eoiikl he said to breed 
in Avater Avhieli is not salt. As far as I have found, this mosquito is 
prevalent only in the estuaries of Manila that are distinctly affected by 
rising tides. 


DISCUSSION ON THE PAPER ‘^ANTIMALARIAL PROPHY¬ 
LACTIC MEASURES AND THEIR RESULTS AT THE 
NAVAL STATION, OLONGAPO, P. 1.,’^ BY 
DOCTOR DUNBAR. 

Mr. Banks. —The observations of Doctor Dunbar are identical Avitli 
niy OAvn at Olongapo. It Avas certainly true that the largest percentage 
of Marines Avho had malaria had been sent to the navy rifle range for target 
practice and Avere therefore in a region abounding in malaria. As Doctor 
Dunbar says, tliere Avas a great increase in malarial infection as the dry 
season advaneed. 

I have a map, AAdiieh anyone may see Avho Avishes to, which shows the 
topograpliy of Olongapo and also the location of the mosquitoes as I found 
them. The point regarding the inadequacy of mosquito nets was also 
brought out by ino in ray pa].)er. Tlie dillhrent seasons of tlie year strongly 
infinence the abundance of the mosquitoes. It is a well-knoAvu fact that 
they can not exist during the rainy season. The hard rains destroy them, 
as the lar\m remain on tlie surface of the Avatcr, During the dry season 
there is no sucli menace to their existence. 

Doctor lli(/het.—l Bhonid like to refc^r to tAVO interesting measures on 
aritiinalarial work Avliicli AAmre carried out in Siam, one of which Avas of 
special interest. 

The first experiment Avas performed on the old quarantine station of 
Bangkok, situated' on the Island of Koh Fhai, in the Gulf of Siam, 
and some few miles from the mainland. There Anopheles mosquitoes 
abounded and malaria was of a very severe type, but after carrying out 

^TJm Journal, Bee. B {mBU 
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tho usual work in aouni'danco with the inslmotions ol Iioss, niosijuiluc!-'. 
disappeared and along \vit1i tlic malaria. (,)iiinine, whieh fonuerly was 
eni])lo_vc‘(l ]jy ounces per week, was no kuigta* noeossary. 1 liis is a 
tyirical (aise ol siiecess following upon llii'. (l<‘slriu'.lir^n o! die hreeding 
grounds of tin? .iaop/odc.s*. 

lleiiig oonipelled to eliaiigc iho silo of the (jiiaranline siaiion. another 
island was chosen, Koh Pha, Upon landing upoji this island lor !!io 
purpose of dctcrrainiiig the Buitability of it for a ((uaaunlinc slalion, a 
small inarsli was found, teeming witli Anoplu'los ol a very vindetii naiiiro. 
^severtlu'loss, this island was fixed upon fnr ilie localioii of tlict slalion, 
buildings w'cre erected for the stafl: and coolies, and, nllliongli hwer was 
common at iirst even under the influonccs of prophylactic, ilosc.s ol. 
qumino, the results of aiitimalarial methods soon, iKwamt; o\'idon(i. How¬ 
ever, while the police and tlie g'eneral stall' of scu'vaiiis, eie., began in 
show freedom from, malaria, the iiuHlical otrieer, his wile and iainily 
continued to suitor severely from fever, jk'ing certain that tliero was 
a daw somewhere, I visited tho station, and after a careful inspeeiion 
of the wdiol (3 statio.n discovered a "water jar at one corner ol; ilie 'me(.lical 
oificer'’s house, half full of water and teoiviiiig with Anophics hirvau 
These were destro^'cd and now that medical officer’s succ(>ssor and his 
wife and children enjoy excellent health, 

I)r. Henry Fage^ major, Hedical Corps, Unlled Slates Arniyf Maniki, 
P. L —I understand from the Spanish records that tlie '})ost of Ihirang 
in Mindanao was considered one of the most deadly in the Pliilip[)ino 
Islands. At the present time there is practically no niuluria iliere and 
very few mosquitoes. After the post itself was almost (,mi;ircly fix'e. 
from malaria, a marsh was found near the. last ba.rra(ikR which appca.rcd 
to luive an influence upon malaria, so we finally had ii drained, Him 
result was, the soldiers teslihed that whcrcais bcd'orc ilicy never wtrre jibie 
to sleep at all iK'cause of the mosquitoes, they now never secs ci mosipiilo. 

At aiioilier part o:! tluj post wheu’e tlie people were complaining ol: 
the mosquitoes, I had banana trees and ornamental slirnlm cut away 
and thus rid the fort of mo9quiloi:is. dlie point 'e;inphasi!ied is that si 
iriarsli several hundred yards from tho post supplied a bountiful crop of 
mosi|uit()es, even thougli.the prevailing: winds blew from the post towa-rd 
the marSli; and, BoconcI, that banan«a plants can brct.3d :iuoBquitoes in a 
country where frequent, gentle showers and lieavy dews fill up the cup 
between the stalk and its jnnetion with the leal 


J list a woj'd as to prophylaxis the field 4n regard to the protection 
of the men from mosquito hit^s when' asleep under their nets then ilie 
arms and feet usually werq thiwh against tho net offering opjioi-iimiticH 
pf i^iypdgiitre W the inseg^ soldigr^ to put their beds togctlmr 

::„|h:..fe,. ..closo. togelhe-n By 
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sides of tlioir 
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nel,^ to llio ]jro[e(ii(‘(l and I ohsorvod tluit wlien siudi an arrangeineat 
was made JV‘W nuai siiireivd fini)! Uie inst'cis. Of cuiirsia it is vary 
ohjcoliraiahlo iVi!* jsonplo fo sloop (o^aoi.lier, for many rt^asoiis, but la 
easos lik(‘ ill is it soonis advisaJale. 

'2Iti]ur Ih)uloii, L M. N., Jldjkol, KiUItiaiiuir, hulUi, ((dv(ja!c fiviii Ihe 
(joveriinieut of ludin ,— 1 lmv(‘ listoiUMl with yi'i'at intorost lo Doi'ior 
Diiiiliar’s pa|H‘r atul think t!m(, ospooiaJly at the. [)r(?S!‘nb time, wlioii it 
a])p(3ars to 1)0 the opinion of some aiitliorities that ])i-opliylaxis by 
mosquito destruction, on tlie lines recoinniended by iioss, is for the most 
}»art iinprac'tieable on the seore of expense and for other reasons, it is 
most important tluit instances in which it has Inmi successful should he 
])nt on record. iVrsonally, my own exj)e]'ienee entirely coiTespoinls with 
that of th(‘ previous speakers. [ have liwal in several Indian stations 
wlua*e a^ notable <leerease of mosquitoes luis followed the usual nK'asnres 
of destruction^ and liave recorded, in one instaiiee, an almost total 
disapjjearance of malaria and I think it is obvious that under the 
conditions prevailing in many Indian towns and villages action on these 
lines, projK3i*[y carried out, must meet with success. There are, of course, 
certain localities where quinine is the only jmssilde means of prophylaxis. 
Init I ivonld urge that these are exceptioiial and that (juinine should he 
regarded on the whole as of secondary importance to the destruction of 
mosquitoes. Another point is that the abolition of enllections of waste 
water goes hand in hand with general sanitary measures. 

1 tliink it would be an excellent thing if the opinioii of tins meeting 
could he taken as to the general practiiaihility oi' otherwise of Professor 
Boss' measirres. 

Doclor A.ikk>^()}L —Our experience in Hongkong, dniing the past ten. 
years, lane |)roved tmtirely confirmatory of ilio benelicial results arising 
from applyiiig .Professor Boss's method of mos(pii(:o dc^struction in a 
malarial disii’ict. 1 have iiistaiu'od the (tase of Mac'Donald Road in 
IJongkong. Malaria was very prevalent ihere in ISlod and. tlHil. Tn the 
wintm* of IhOl and P){)2-, active untimalarial ineasui'cs weiv^ carri(Hl out, 
viz, removal of briislnvood and omhu’growth arouiid Ihi^ house', training 
of the nullahs and drainage of all eolleOions of standing watt*r. In 
addition, an active fiiirngation witti sul])hur of Ihe coolie (piuricrs attached 
to (he houses was (airried on. I'lie n^snli is that, now hr tln^ district 
where previousl}^ malarial fever was very prevalent, tio eases otanir. 

Doctor YU—While most of 'ns seem agreed on ihe admirtihle 

results wiiieli can l,)(i o],)tainod by .moscjviito destruction, quinine prop!iy~ 
laxis, and general sanitary moiisures, no spt'aker lias yet numtioned the 
valuable aid to antiinalarhil campaigns which can be rendered by legal 
enactments. \ . p , , ,, , 

.Ordinances have recently b'een passed in. tlie, British East Indies making 
it aiegal offense on the pa,rt of a.houseliolder or occupier to have; any, living 
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in iinv vessel or collection of water witliiii 


his lioiiseliolcl 


or c-ompoiind. 

In hn-ge, native, tropical lO’im.s this might oifer some difficiiities, but ^ 
in a town with siieli excellent sanitary methods and administration as 
yesterday we had demonstrated to us in Manila, the addition of a “larva 
coiiimn'-* TO the householders sanitary sheet might be a feasible matter. 

Doctor Francis Clarh, medical officer of health delegate from the 
Goi'ernment of Honghong .—^Doctor Dunbar has told us that by clearing 
and Ming within a radius of 200 feet around the buildings at Olongapo 
malaria disappeared, but I am of the opinion that this will only be for 
a Time. In Hongkong we have, as yon know, to deal with mountain 
streams, and it is no easy matter to train these streams by confining the 
water to one smooth channel thronghont so as to prevent the development 
of mosquito larvas. Just to show jmri what occurred in one district: In 
the western section of the city are many European houses, and near 
these houses are several streams. The nearest stream was examined for 
Anopheles larvse and many found in it. This stream was within about 
30 to 50 yards of the nearest houses. The next stream, further west, was 
at this time found to contain no Anopheles larvas; and so with the others, 
still further west. The first stream was trained and confined to a smooth 
channel in which mosquito eggs and larvae could find no lodgment. The 
result of this work was that malaria disappeared from this district. 
This condition lasted two or three years and then malaria again broke 
out, I went, together with Doctor Thompson, our mosquito expert, and 
thoroughly examined all these streams, both trained and untrained. The 
trained streams were clear of iarv^, there being no possibility of tlieir 
lodging there, owing to the fact that these trained streams are all carefully 
watched, defects remedied and the channel scrubbed once a week with 
hard brushes to prevent the growth of algse at their margins, as we have 
found that the latter will serve for the development of mosquito eggs. 

lu'ihe'firtt Imt^ained^ stream,', however,, laiTJE had now 

appeared. This seems to indicate that iwpliaJes likh the neighborhood 


of houses, and vthen they are driven out from the ipmaediate neighborhood 
of a dwelling they will, in ihe '.courjse of two or three^ years, appear in 
the nearest stream and many 'find their way thence 'to the houses, if 
the latter are wjtMn . What limit will be I can not 

iell^ but We hope ympdn ^ We must push our efforts 

■ even' then 

to for the reappearance 
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downstairs in the exliibit. Mosquitoes have liaidts as *lisrinct as domestic 
and ^nld animals, such as the clog, the cat. the lion, the bear; and the 
only way intelligently to comljat them is by first obtaining an intimate 
knowledge of their habits. 

Doctor Castclhini ,—^dlalaria prophylaxis based on mosquito destruc¬ 
tion is of the greatest importance, and I am very much in favor of it, 
but at the same time we should not forget how useful quinine prohyiaxis 
also is. I would call attention to the splendid work of Professor Cell! 
in Italy. He has succeeded in having passed through both houses of 
Parliament laws by which quinine is manufactured by the State and 
supplied gratis to the poor people in the malarial districts of Italy. 
These legislative measures have been taken up by Greece and Pioumania 
and the results have been most satisfactory. 


DISCUSSION ON THE PAPER “INCIDENCE AND COMPLICA¬ 
TION OF MALARIA IN THE PHILIPPINE ISLANDS/’ 

BY DOCTOR BOWMAN. 

Doctor CastellanL —Doctor Bowman’s paper has been very interesting 
to me. In Ceylon I have come across many eases of sequelae and 
complications of malaria, and I agree with Doctor Bowman that a 
neuritis, sometimes a polyneuritis, may be of malarial origin. 

I have not had much experience in regard to the treatment of malaria 
with atoxyL I treated three eases with it, Imt the results were far from 
being encouraging. I gave about one-half gram ever}' two clays. In 
one case I had to discontinue the treatment because the patient developed 
symptoms, of arsenical poisoning. As regards arsenophenylglycin, I 
have not had any experience, hut tliis drug has been slioum by Doctor 
Bowman to have no elfect in malaria, and may produce s}miptoms of 
arsenical poisoning. 

Beferring to the treatment of filariasis, I have made some experiments 
,with atoxyl and othei“ drugs and in my experience all of them are 
useless. ' However, it has seemed to me that in some cases of chyiuria 
there is a slight benefit from the administration of methylene blue. 


'discussion on' the PAPER ‘^NOTES' ON' CONTAGIOUS 
' OPHTHALMiA.’CBY/'DO'GTOR BROOKE.:;' 

Doctor I am much interested in the subject of Koch- 

Weeks conjunctivitis because the,Army Board ,for, the Study of Tropical 

Diseases, of wMch 1 am A instigating for two 

months an extensive <^ideiQie of amongi FiEfiliioe on 

Cwhao knd Cort^dor to Bay. There 
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are about native laborers employeel there in btiihliug eniplaceuients 
for artilleiv. and ■during' the last year and a half about l.OOd eaM's of 
conjiuictivkis have occurred. As many of these wen have been sent 
awav incapacitated,, it is jtroliable that they are spreading infection in 


their native towns. 

Wo have seen 25 cases of this disease, all presenting severe generalized 
injection of the bulbar and palpebral conjunctiva. In several eases 
there were ulcers of the corneal periphery^ and in one a large iilcei on 
the inner surface of one upper lid. The discharge was mucopurulent 
and never of great amount. Smears were taken in 12 cases and in 
each one the ICocli-Weeks bacillus was demonstrated, sometimes in large 
numbers. Cultures made on human (Tilipino) senini agar gave in 
four cases a mixed growth of staphylococci and bacilli conforming in 
size and shape to the Koch-Weeks bacillus. W'c were not able to obtain 
a pure culture. Other observers in the Islands have at times demon¬ 
strated the Koch-W^eeks bacillus in smears from the eye, and it is probably 
a common and important cause of conjunctivitis here. Major Euther- 
ford, who treated several eases of this disease at the Division Hospital, 
found arg^wol promptly effectual. Isolation is very important, as the 
disease is extremely infectious, the spread probably being mainly by 
direct contact and by infected droplets expelled from the mouth and nose. 

Boefor Atkinson. —I was very much interested in Doctor Brooke^s 
paper, especially as the presence of trachoma occurring among Chinese 
emigrants leaving Hongkong has, been a very vexed question. I refer 
especially to those proceeding to the ports of the United States. I was 
glad to hear the confirmatory conclusions of Doctor Brooke, that trachoma 
is a,distinctly rare disease among the Chinese emigrants at Singapore, 

; , The presence of b. Qrmi-podtim organism in manyef the cases, distinct 
ironh the Koch^weeks baeilitts, is also worthy of note, I would like to 


ask Doctor Brooke whether this is-easily seen in a smear of the conjunctival 
discharge, in other words, the technique of finding it. 

Doctor Strong .—I would like to ask Doctor Brooke and any others 
present who have studied of oonjuncUvitis in tropical countries 

from a baetnrioiogie standpoint^ to whether they have encountered 
m0^ in mj ' In' 19001 studiedyn the first 

B'etwre Hospital in Miadla k nwbon of oases of conjuctivitis from 

organism is easily eulthaM. 
organisih d^eribed by 


it T.'3 
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soriie olber InslaDces we erieoiiiileTed tise dipholiaeitlu? ol' llni'ax, ainl 
ill iibuiit 15 or '?sj per cent and in a eortaiii minider oi iioninil pe*ip]e we 
found a Gi'ani-positive, noiinioTik: organGin wbioli we fOii>idGred identiea! 
wiili the Xerosis bacillus. 

Dr. Henry Fraser, cJirccior. Insliiidv for JlrflicaJ Ristnrti), Kuala 
Liinipur, delefjnie from the yorenuneni of ihe Fnieruird J/o/r/p >7o'/rx.— 
Some five years siixo I took ]>art in an (extensive investigation on the 
bacteriology of conjunctivitis. We devoted the first year to learning 
methods and thereafter made a baeteriological and clinical examination 
of every ease of conjimctiritis admitted during one year to the opritbalrnic 
department of the hospital and the public dispensary. Nearly 1,000 
cases were dealt with in this way. 

Conjunctivitis caused by the Koch-Weeks bacillus is an acute infection. 
A lotion of boric acid to remove the discharge and keep the eyes clean is 
all tliat is necessary. 

Conjunctivitis caused hy the diplobacillns most frequently runs a 
chronic course. It can readily be cured by the instillation of drops con¬ 
taining 2 ine sulphate. These drops sting when they come in contact 
with the conjunctiva, so that the treatment in the hands of laymen may 
prove inefeetive, hut wlieii properly applied a cure 31111st result. The 
use of silver salts in either of these forms of conjunctivitis is unnecessary. 

The cultivation of the Koeli-Weeks bacillus is easy on ovarian agar. 
The hacilius staining by Gram and described by Doctor Brooke is in all 
probal)!lity tlie Baciilm xerosis. This organism is frequently found in 
cases of conjunctivitis, as has already been stated. 

Dr. Allan J. McLmiglLlin, passed assistant simjeon^ United States 
PnMic Health and Marine-HospiM Service, Assistant Director of Health, 
assistant professor of hygiene, Philippine Medical School, Manila, P. — 
I regret very mueli not hearing the first part of this interesting paper. 
I wish to'state that I have never yet seen a case of conjunctivitis which did 
nei.elear up in a very few days’ regardless of what bacillus was,present, 
I 'agree with' Doctor Brooke that the first .stage of trachoma is indis¬ 
tinguishable' fronr'acute conjunctivitis'of other kinds.' In the'rejection, 
at;,Naples of 15,000' Italian immigrants embarking for the 'Knited 
S'tates,Uhis fact w^as considered and all having' acute conjimctmtis were 
held. Wany cases could then be passed after'ten,days as notdiaving 
trachoma. In fact^''ten'days’treatment'usually .clearecl up U' 'case' ;of 
siraple, acute conjunctivitis, while,'real'imetoifia pemste the: 'treat¬ 
ment and goes on'to''new'tissue/Imbnation^t'ideeratid and cicalnAation. 
Therte is tbsoktely nd .relation between the eonjunetivitis which clears 
up and ti'aehpnaa. ^ The two muat not be Trachoma, is always 

ehronle and is nbtet cured ih ' ‘1/ > ' v ,' 

Dpdm* —^Bodtor hMtBm mhS. 4 qteston in regard to the 

technique. TMs te.rdatiydy ijw a b^|eh will'do ipite as 
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well as a pkiiiimu loo]). Ok a small flake of Ji]iieu> irojii the conjunctival 
sac ami pi-opai-e tlie slide witli this^ wlien any organisiiis pi‘esent may be 

seen. 

With regard to the possibility of the Gram-positive organism being 
identical with the Baciilus n'erosis, I was led to think that they were 
separated entities from the fact that even in old cultures there were no 
involution forms of a diphtheroid shape. I had always considered Bacillus 
ieerosis as not being in any way pathogenic, but merely adventitious as in 
the case of spirocliaetae. The bacillus in any sense, seemed sufficiently 
constant to be caiisal, but the possibility of identity with Bacillus xerosis 
iniglit certainly be considered, as BaciUiis xerosis is polymorphic. 

With regard to acute eonjunetivitis cdearing up in a few days and 
tradioma being an acute disease, I attempted to bring this fact out in 
iny paper. 

In referring to the question as to whether acute catarrhal conjunc¬ 
tivitis can be differentiated from the preliminary conjunctivitis of 
trachoma, by its amenability to treatment, I will state that the point 
I wished to emphasize was that the condition is the earliest symptom of 
trachoma and in mild cases the connection, between the two might be 
overlooked, with grave results. 


DISCUSSION ON SIR ALLAN PERRY'S PAPER, “THE PRES- 
ENT POSITION OF THE LEPER IN VIEW OF THE 
RESOLUTIONS PASSED AT THE INTERNA¬ 
TIONAL CONFERENCE ON LEPROSY 
AT BERGEN, 1909.'’ 


^ Major Hpoiom.—lt seems to me rather' early,to^ condemn Professor 
,Beyc4re’'sWrcatmeBt^ yHot long, ago I, had.an opportunity of seeing a 
numlKr-df^lepers at: the llatnnga Asylum in .Bombay who had" been 
injected until nastih for 'various periods, and there were among thern 
many eases of the nodular forp. of the disease which, to judge from 
photographs previously* taken, and fium the statements of the patients 
themselTes^ had improved,' y^',markedly as regards both the local and 
getietal cfduditionfi-'y ly ' '' 

Dwior diaero, rife iu ^tlae Philippine Islands, in 

China and etewheri In ^ Ba|u0..ta' also and .since this 

is iie tnhi in this way, in order that some' 

^ , 3 ^ at % ^ mMmn, I move that 
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ing infections diseases. We have here delegates from praeticallv aii 
countries east ol Suez, from India, Ceylon, the Straits Settlements, 
I^Ietlierlands-India, Siam, Ilongkoiig, China, and Japan, and we have a 
grand opportunity for lonniilating conclusions. If we put oif tliis 
question until the business meeting which comes the last day of the 
session, it simply means that no practical results can be reached until 
the next meeting of the association in 1912. 

Doctor Heiscr ,—I would like to ask Doctor Atkinson to add the 
opium question to the list he has given. The most excellent paper of 
Sir Allan Perry again brings to onr attention in a most foreil)!© manner • 
the raliie of the resolutions of the last International Conference on 
Leprosy at Bergen, because they aid ns as health officers in otir contention 
that in order siiccessfnily to combat this evil it is necessary to segregate 
lepers. The Legislature of the Philippine Islands, several years ago, 
did put into force the principles involved in the resolutions of the 
international conference, and as has been mentioned by Doctor Perry, 
the result thereof in the Philippine Islands has been most gratifying, 
the total number of lepers having been reduced from 4,000 to 2,300, 
which reduction is believed to ])e due to the fact that new infections are 
prevented. 

In view of the gi’eat prevalence of the disease in oriental countries, 
and since the delegates to this association represent nearly all the gov¬ 
ernments concerned, it seems to be most appropriate and fitting that a 
set of similar resolutions should be favorably acted upon by this As¬ 
sociation. 

The following committees were appointed by the chair: 

Doctor Atkinson, chairman: Doctors Higliet, Hooton, Castellaiii and 

Strong. 

Leprosy. —Doctor tie Haan, chairman; Doctors Stahy, Neeb, Sliibayama and 
Eeiser. 

; O'lrifitn.-^Doetor Fraser, chairman; Doctors Beebe, Stabv, Neeb and Mnsgrave. 

Doctor Brooke, chairman; Doctors Higliet, Atkinson, de Haan 

and Heiser. 

fuhercvloms (loeul commtWct?).-—Doctor Musgi’ave, cliairnmn; Doctors Me- 
Daiighlin, Christensen, 'Andrew.s and Sison. 

: BmSeri.—Doctor, HiglietJ 'Chairman; Doctors Strongs de Haan, Fraser and Aron. 

' '' 'The following'resoluttons were' ftnalij adopted by the association: 

„ ' !rUBEE(3tJLOSlS. . , 

Resolved, That the Far,Eastern As^ciation of Tropical 'Medfeihe.should Use 
' ite ininence to cause the fenpAtidn:, of a hatio'nal antilnberculosis' society in each 
political entity represented;'inEastern Association of Tropical Medicine. 
!l!bese'societies to be formed 'albn^’The lines, of ^stiiag antiinbercnlosis societies 
in other parts' of'the words, yet to,faciiMtate the work under local oondh 

tionsJ , ' b," N i' ■ 
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LEPBOSY. 

lirfioIrctL That— 

1. LeTJro=;y is to be regarilod as a- dangerous coiinniinicable disease. 

2. ConjpuIsorT notilication of all eases oi leprosy to tlie aiiiliorities is essential. 

3. Compulsory segi’egatioii of all eases of leprosy is necessary, and pi’eferably 
ill special colonies eonstmeted for tlic purpose. 

4. Tlie entrance of aliens afflicted with leprosy into a eoiintr}' nmsl, Ijc pro¬ 
hibited. 

QUARANTINE. 

EesoJvcdf That the Far Eastern Association of Tropical Medicine, appreciating 
the benefit which would accrue from concerted sanitary action on the part of 
Eastern governments, be empowered officially to approach the following Govern¬ 
ments, namely: Philippine Islands, Japan, Hongkong, French, Indo-China, Siam, 
Netheiiand.s-India, Straits Settlements, and Ceylon, with the view, if possible, of 
obtaining their official support on the following lines: 

1. To have a common standard for the term “epidemic,” when making reports 
to, or imposing quarantine against, each other. 

We suggest the following definition for consideration: 

Plague, cholera, smallpox, or yellow fever shall be considered to be epidemic, 
when, after the first telegrapliic report of its occurrence, any weekly report there¬ 
after shall show the occurrence of an average daily number of three cases. 

2. To agree to notify each other’s territories as infected, only when the infec¬ 
tious disease shall have assumed epidemic pmportioiis as defined above; and 
automatically to withdraw such notification • when the average number of cases 
for three successive weeks has fallen below the status epidemicus as above defined. 

3. To circulate weekly returns of plague, cholera, smallpox, or yellow fever 
amongst each other, and also a telegraphic report on the first occurrence of any of 
these diseases, in a clean port or territory. 

4. To insist on a bill of health being carried by all ships, leaving a country 
declared to be infected, which intend to proceed to the port of another signatory; 
such bills of health to include a return of infectious disease for the previous forty- 
eight hoars. ' 

5. To report by telegram to the country concerned the departure of an iui- 
footed or suspwted ship; (aS' defined by the Paris convention'} which may intend to 
proceed: to any ^port, in .the^ territdries of another signatory; 'and to indorse the 
bill of hcu.Ith.of'tbe, said infected: or susp^ted ship with n full account of measures 
taken to disinfect or otherwise deal with the said veS^I. 

‘ " ‘I ' 

Rfport. In our opinion the oUly^ praoMcat measure concerning plague that We 
dan is th© advisability ol baeh oonntry repre^^^A agreeing to .notify 

othet oonntriee ^ within tfieir border^ the first 
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Any measures wludi are introtliiced for the control of oprani roust be adequate 
to guard against the danger of secret remedies containing opium and cipiiini 
derivatives being substituted. 

They would suggest that the delegates from the various countries represented 
at this eonferenec* should be asked to arrange tiiat tlie regulations controlling the 
sale and use of opium in their respective countries, as well as any observations 
they may care to make on this subject, be submitted to the next meeting of this 
association in 1012. 

KEElEEEr. 

Be,'Solved, That in the opinion of this association sufficient evidence has now 
been produced in support of tise view that beriberi is associated with the continuous 
consumption of white (polished) rice, as tlie staple artiede of dietj and the 
association accordingly desires to bring this matter to the notice of the various 
Governments concerned. 




REVIEWS. 


rinsect et i’liifection, Histoire ITaturelle et Medicaie des Artliropodes Patlio- 
geiies. Par Eapliael Blanchard. Profe^senr a la Faculty de lledieine de Paris, 
membre de FAeadeniie de Medicine. Br Fascicule; AearienSj S"., 107 pages 
avee 107 figures dan.5 le texte, Prix, broche 6 francs (=81.201 Paris, 
Libraire Scientiliqne et Litteraire., 4, rue Antoiiie-Dubois, 3Iai 1909. 

The first fasc-icle of this very important work has recently come to 
oiir hand. As the distinguished author says: "'‘The work is intended to 
set forth the important and very little known idle played by the three 
groups of Arthropods in the propagation of infectious diseases: Aracli- 
nicla, Myriapods and Insects^ all classed under the general term Insect.’’ 

This portion of Doctor Blanchard’s work deals solely with the Acarina> 
including the ticks and mites. The first chapter considers definitions 
of the .-icartbnrill general and the family Ixodidae or ticks; the second 
deals with their morphology and anatomy; the third with their evolution 
and biology; the fourth with their systematic study and descriptions of 
genera and species. In these chapters nothing seems to have been 
omitted which will serve the average medical man in becoming aecjuainted 
with the group, liotli from the zoological and medical standpoints. The 
descriptions of organs and the account of the life history of ticks are 
treated in a manner at once clear and comprehensive, while the tables 
and descriptions of genera and species make the classification of the 
tkks which will usually be met by the physician and veterinarian 
comparatively easy. 

The systematic works on tliis group by iN'atlian Banks, the American 
authority, have been freely requisitioned as have those of Dbnitz, Poeoek, 
and Salmon & Stiles. This, together with Doctor Blanchard’s pro¬ 
found knowledge of the group has made his work the most up-to-date 
and complete of anything that has recently appeared. 

The illustrations, of which there are some 197 in the text, are all 
earefully prepared and lucid. The bibliography is not -what the word 
implies, as it simply indicates the authors who have worked on the 
groups and the date of their publications without the titles. However, 
it may be that Doctor Blanchard intends, to append a bibliography do 
the last part. The work is to be completed in Three or four parts and 
the remaining' numbers are to'deal with the Diptem (flies, including,' 
mosquitoes). The ApkatiipUra .(fleas) and, the Hamtplerav'(bedbugs,, 
liceyptc.).^,,' ' / A' , ■ A '' '' 

' , .'A' " '■ ' ' ':'' ’ ■ V -'.'A . ,''"",' 35 ^ 
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: oi ehciracter ccnainly invaliuvtlo to itio physician, 
ill isidated tropical regions ivliere access to iii)raries is not 
Lid vriiore he needs to hare a comprolieusiYe digest of nil that 
insects and infection. 

Ci-iATtLES S. Baxks. 


Mammalian Anatomy Witli Special Reference to tlie Cat. By Alvin Davison. 
Second edition. Pp. 240. Price $1.50 net. Philadelplna: P. Blakiston’s 
Sen A Co., 1000. 


As the aiitlior states in the preface to the second edition, it is only a 
few years since medical schools have expected their shidents to enter 
■\vitli some Iciiowledge of mammalian or comparative anatomy. It is now 
only a iiiatTcr of time nutil all medical schools will require either a 
good course in comparative zoology, or in maiiiinalian anatomy (perhaps 
l}oth) as a prerequisite to entrance. 

There is also a strong and growing feeling in the United States that 
college graduates in general should have an understanding of huniaii 
anatoiny and pliysiology. Davison's book is merely the last of several 
ivhich have been ])repared in response to these demands for the study 
of mammalian anatomy, using either the dog, eat;, rat or rabbit as the 
type. For several practical reasons the choice is limited to the dog or 
the cat. 

The anatoiny of the cat is treated in a much better way by Ueighard 
and Jennings, liut there are many schools in which so extensive a course 
can not be given. It is to these that DavisonA Mammalian Anatomy is 
direetech Hoivever, the book is too elementary. IsTo student who is 
preparing for medicine, and probably no other college student, is ready 
to study mammalian anatomy until after completing a tliorough course 
in zoology, which will give him a more or less philosophic conception of 
the animal kingdom. Without such a course the mammalian anatomy will 
fail in a large degree,to accomplish, its purpose. The reviewer believes 
it to be a mistake, if not an impossibility, to attempt to adapt a text to 
both elementary' and advanced students, as the author lias done. 

The introcluetory chapter contains some very useful directions for 


teachers' (certainly .they not be, intended for students) regarding the 
;'prepamti,oii 'Ol'the specimens for study;, Those for the demonstration of 


the lymph vessels, for the preparation 'of the central'.nervous system, and 
for the cleaning of the bones, are especially ' good.;, 'fiowever, in this day 
and 4ge, it does leoro as if even', the most poorly prepared Teacher,'must 
know wM, spccimm Jm'«i^\inieeting‘syrm^^ are like; therefore, 
of ^ch ohieois 1 ahd fie dncijfedly out of place in any 

of the oat, 

joiBfe mu^es, 
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orgiiDP of digestion, vasenkr respiratory sy-t^-'iii, exeretoi-y anl 

Tcprodiietive srsiein, and nervous ^ysicia. The doseri]>ti()iiS ai'e usinillj 
sufficient. A list of practical qno-tion^ anil snyycsTions is fijinid at tlie 
end of eaeli chapter. The latter are nearly all direerioii' as to tiie 
drawings to be made, while tlie f-niner are intended to direct tiic srrdeiith 
attention to important cliai'aeters. It is a fair qnestioii if college snidents 
slionld not Ise expected to learn to see for themselves withrait siieli explicit 
iiiiits. If tiiey do not learn to use close observation, wliat becomes of 
tlie sx'ieiitistos elaiiii for the educational value of liis subject? 

The author makes a. few observations in every chapter on the compara¬ 
tive anatomy of the Mammalia, bait they are .=o feeble as to liave no value, 
and are of a class generally wliieli should be included in the lectures of 
the teacher giviiig the course. The same may be said of the remarks on 
micTOseopie anatomy and pliysiology, which also are found occasionally. 

The list of definitions of terms used in osteolog}^ is good. The descrip¬ 
tion of the skull is taken up in a new order, but accomplishes its purpose 
as wtII as any. The illustrations of the skeleton are the best in the 
book. 

Some of the figures, as 12, 14, 35, 44, 52, and 64, are inexcusably 
poor. Tig, 88 , which is a diagram of the structure of the kidney, is 
another illustration of the fact that an original drawing is not always an 
improvement on those already published and available. A figure of a 
generalized type of carpus (see fig. 36 B) is much better copied from an 
authority on the subject, and accredited to him, than offered as an original 
contribution by an author whose study of comparative anatomy has not 
been extensive. 

For the study of the niupele.s the aiitlior gives first a tvell-dratm figure 
of each part, and then a table telling the name, origin, insertion, and 
function of each muscle. The combination is rather too much for tlie 
good of the student, and must tend to reduce this part of the course to 
pure menioiT work. Tlie figures alone, witli a few directions as to 
procedure, would be sufficient and would compel the student to do real 
dissection* 

Tlie consistent use of the 'terms craniad, eaudad, etc,, is not always 
pleasing. Wlieii two organs lie in the head, and one is described as 
^“ca-aniad to’’’ the other, wc know, of course, what is meant, but can not 
help feeling that the use is rather absurd, wliilc the occasional employ¬ 
ment of an Anglo-Saxon word wmuld, neither be absurd nor incorrect. 

The chapter on the organs of digestion is decidedly unsatisfactory. 
This is the result very largely of the manner in which the author writes 
his ckscription.' As a matter of fact, the' reader can not help feeling 
that every portion of the book proves that, the author, docs not appreciate 
the power of the English langnageto express ideas, when .properly used. 

' .,T!ie diBciigBion'ol'the fiter tracts of the'Centrai neiwous'system'belongs 



to tile pi'oviiiees of special anatomy ami pliysiology rather tiian to 
elorneiitary ikaioraallai! anaturnv. Tiie table of cranial iieryes on page 
■3U'j win prove eomrenient and It seems a mistake not to insist 

more 'iTongly on a. careful dissection of the cranial ncm^es, especially 
the vagus: there is no tiling deiiiiite in the book coucerning the course 
of tins nerve and tliat or the ].ihreuie. The figure of the sympathetic 
nervous system (p, lOk) and the description in the text of the middle 
cervical ganglion do not agree. Tlie remarks regarding the convolutions 
of the brain in mammals are misleading, as usual. 

A oonipiete glossary is a valualde feature of the book. The text will 
undoubtedly find a vide use in American colleges, in spite of its failings, 
for it fiilfiils the essential requirements of the teachers in those schools. 

The work of the publishers has been performed excellently. 

LawfiExce E. Geiefin-. 


A Compead of Histology. By Henry Erdman Radasch. Pp. 350. Price $1.00 net. 

Philadelphia: P. Blakiston’s Son & Co., 1909. 

Qiliz-compends, vMcIi originally were prepared as a first aid to lazy 
or imbecile students of medicine, are developing for the better along 
with the improvement of medical education. This little book of Doctor 
Eadaseh, though published as one of Blakiston^s series of quiz-coinpends, 
will scarcely be recognized as belonging to the group of educational 
pacifiers usaall}' known by that name. It might better be called an 
outline of histology, since it differs from textbooks of tlie usual type 
mostly by the brevity of the descriptions. 

In the first chapter (30’pages) the author describes the ordinary 
processes of preparation of histological material and gives the formulae 
oi the reagents most used. A very limited amount of technique should 
be expected of students in the ordinary course' in histology, while the 
more complicated processes should not be attempted by the student. 
S’evertheless, the description of these processes may be a considerable 
aid by enabling the student to understand the treatment of the sections 
he is required to study. If. this chapter-is intended to fulfill such a 
purpose, its presence maybe Justified. 

This book includes chapters’ on the fetal membranes, the “nerve 
,systpm,” “the eyeball and lacrimal,system/''the ear, the senses of smell, 
taste, and touch, and on the development of the face and teeth. The 
iilustiutions are sufficient for a book of greater pretensions. 

The author is fortunate in Ms ability to write short and unusually clear 
descriptions, which are complete but' not tedious.A few,; of his defini- 
rions are open to criticism, for insfcanoe when he writes that “metabolism 
is the ckmg 0 that M a during the performance of its 

fmMtiohfi/' PossiMy th& metabolism seems to be 
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liflUM’ (Icscriljud a than elianj^a. Xor ilie clas:?ificatioii cf 

.-eeration and excretion a.' j^iunjle as the author stales. 

It Yroiild he very raneh hotter if tlie vrriters ot text-books on liistohiny 
Avuiild nth. treat of aniitosis as if it were an orditiary aiifl coniiooii iiietjLc • 
of niifdear divisifai. Ihj be ahie to state that eeil-division is of two varit- 
ties, (iireet and iniliu-ct, seran,- beaulifully clear and sii!'i]_>ie and appeals 
to onr love of autifbesis. As a matter of fact, the probabilities are ibat 
tile stiiilent of histology will never see an example of amitosis, and the 
ehaiiees are tliai the instructor liimself has seen very few cells aetuaily 
uinlergoing ami [otic division. The student womld get a very iiincli more 
coTj'cct idea of its. UHinijiurtancr^ if amitosis were only deserfbod in 
connection with the Tissues where it occui's. and if he were told tlmt 
amitosis is usually found in decadent or degenerating tismes, and ihal 
there exist grave doubts of its being in any sense a normal process in 
metazoan tissues. 

Tlie author should ha^’e made it clear that tlie process of segmentation 
described on page 42 is not the usual one observed in the animal kiiigdoiii, 
but a very peculiar process limited to some of the mammals. 

The irieclianieal work of the book is done in a very satisfactory manner. 
Some of the figures and diagrams are original and a few are impro\'e- 
ments on tlie ones usually puldislied. On the otlier hand, some of the 
figureS‘Copied fi'oin other text-books have suffered in the process. 

Tlie principal criticism of tlie book is that it offers nothing \diich 
other texts do not give in a better way. It escapes lieiiig a real quiz- 
e<nnpenclj but does not attain the dignity of a text-book, while it is certainly 
not a hihoratory manual. For the teacher w'ho wishes to give as extensive 
a coiii'se in histology as is outlined iu this work, there exist several text¬ 
books which are so much superior to it in the treatment of the subject, 
that Doctor Ihidascli’s book can not be compared with tlieim 

Lawrence E. Griffix. 
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TOLERANCE FOR ALKALIES IN ASIATIC CHOLERA.' 


By Andrew Watson Sellards. 

{From the Biological Lahoratorg, Bureau of Science.) 


The sympt^ns of Asiatic cholera, in comparison with those of other 
acute bacterial infections, present some imusnal features. Although the 
infectious process is extremely acute, the disease sometimes rimning 
a fatal course in a few hours, T^et the body temperature is usually 
normal or subnormal during the stage of collapse. In this stage, a pro¬ 
nounced disproportion frequently occurs between the temperature and 
the pulse rate; for example, a temperature of 36® or S'?® C. may be ac¬ 
companied by a pulse rate varying perliaps from 130 to 160 per minute. 
In contrast to the other infections of the intestine such as tuberculosis, 
typhoid fever, and bacillary dysentery, there is a marked leueocytosis 
(nmparable only to that which is sometimes seen in pneumonia. 

Certain features of the disease, such as the short course, the abrupt 
onset, and the low body temperature, hear more resemblance to the 
acute intoxications of chemical origin than to the ordinary infectious 
fevers. During the reaction from the state of collapse the symptoms 
of toxemia develop, but the origin of. the toxin is not entirely clear. 
In addition to the hj’pothetical toxin of the cholera vibrio, the sudden 

^Presented at the first biennial meeting of the Far Eastern As^oeiation of 
Tropical Medicine, held at Manila, March 8, 1910. 
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loss of large quantities of fluid- from the body gives rise to a con¬ 
siderable ineelianical disturbance in the circulation of the blood; it 
has been suggested that, this disturbance might be responsible for all 
of the S 3 mptoms of cholera. Howeverj there are fulminating cases of 
cholera ‘"siecad' where the loss of fluid is negligible; also, the early relief 
or prevention of the mechanical disturbance by the administration of 
fluid to the body> often fails to control the disease. 

The principal evidence indicating serious metabolic disorder is the 
rather high percentage of cases which die in urjemia, amounting in 
some epidemics to 20 per cent (2). Consequently^ the treatment of 
this complication becomes second in importance only to the treatment 
of collapse. The development of nephritis and iira3niia may be de¬ 
pendent both on the tovsemia and on the mechanical disturbance. Mild 
cases of cholera, with insignificant loss of fluid, not infrequently de¬ 
velop a fatal uraemia. Also., Czerny (3) has shown that when laboratory 
animals are rapidly deprived of water, recovery takes place on the 
restoration of fluid, but a temporaiy albuminuria develops. The fol¬ 
lowing investigation will consider the possible relation between ur£einia 
and certain sjnaptoms of acid intoxication occurring in Asiatic cholera. 

The material on which the following data are based consisted of a series 
of cholera cases occurring almost exclusively among the Malay races in Manila 
from September, 1909, to January, 1010, inclusive. The total number of cases 
was distributed with fair uniformity throughout this period. The disease was 
widely scattered over the city and outlying districts. There was apparently 
no direct communication between the individual foci of infection, neither was 
any common source of infection located. The outbreak was rather more endemic 
than epidemic in character. Of the total of MO eases, 147 were found dead by 
the municipal medical inspectors and the remaining 193 were required by the 
regulations of the Bureau of Health to be transferred to the San Lazaro Hospital. 
Baeteriologic examination of all eases for the isolation of the cholera vibrio in 
pure culture was performed by the biological laboratoiy of the Bureau of Science. 
Only the eases where the injection of salt solution was indicated, 111 in number, 
were studied in this investigation. It gives me much pleasure to acknowledge 
the many courtesies of Dr, A. P. Goff, chief of the San Ijazaro Hospitol Division 
of the Bureau of Health. 

* The loss of fluid is measurable in liters. The desiccation of the tissues is 
very general, hut the effect on the blood is most noticeable. Rogers (1) found 
that^ instead of the corpuscles forming about 45 per cent of the total volume of 
t|ie blood, their volfline may rise to as much as 60 to 80 per cent, and the 
fluid content of the blood may be reduced as much as 64 per cent of the total. 
The viscociiy of the blood becomes so great that circulation through the capil- 
is,''ejected''Only'/with the greatest di&eulty. This increased' viscocity is 
probably sufficient to account for the ra|>ld pulse rsite, even iii the absence of 
fever. With the continued loss of fluid, the blood pressure in the brachials 
very commonly falls to 2 ?ero and the’ peripheral arteri^ may remain pulseless 
fior wtoy hours. ' ? ^ i y '' * v 
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In looking for evidences of acid intoxication attention was directed 
especially to the examination of the urine^ in regard to: (1) xleetone 
and acetoacetic acid; (2) the ammonia coefficient; (3) tolerance of 
the body to alkalies^ i, e,, the amount of alkali required by the body 
to render the urine alkaline. 

Aceione mid acetoacetic acuk —The urine was examined directly, with¬ 
out distillation, for acetone using the iodoform test and the nitro-prussid 
color reaction. Twenty individuals receiving treatment with sodium 
chloride w’ere examined. Specimens were obtained from both mild and 
severe cases including urines voided in collapse, in urasinia and in con¬ 
valescence. The reactions for acetoacetic acid were somewhat inconclusive. 
With ferric chloride a definite Bordeaux red color was not obtained, but 
in seven of the twenty cases a dark red and, in some instances, a slightly 
brownish-red color was obtained. It is not unlikely that the urinary 
pigments may have masked the violet shades which are obtained with 
acetoacetic acid in aqueous solution. Furthermore, the red color faded 
to a yellow on standing after a few hours; also when the urine was first 
boiled, no color reaction was obtained. How^ever, one wnulcl hesitate 
to conclude definitely that acetoacetic acid wms present, especially as 
none of the specimens gave a definite reaction for acetone. The absence 
of acetone seems a little unexpected when w'e consider that in cholera at 
least three conditions are present which sometimes give rise to acetonnria, 
namely, starvation, intestinal disorder, and ursemia. 

According to von ISToorden (13) acetone and acetoacetic acid nsnally 
appear in the urine on the first day of starvation in healthy individuals. 
Ewdng (l-f) has collected many instances of aeetonuria in intestinal 
disturbances which have been characterized especially as cyclic vomiting 
and coma- dvspepticum. In two cases of uraemia, Lorenz (15) found 
acetone, acetoacetic acid and 6 oxybutyric acid. 

More extensive observations might offer some explanation for the 
failure of acetone to appear in the urine; perhaps a larger variety of 
specimens from different stages of cholera might show that it is not 
constantly absent. 

Ammonia coefficient .—Of course, the ammonia excreted in the urine 
gives some information as to the amount of acids produced in the 
body. V. Teiray, Vas, and Oara (6) found a pronounced increase 
in the excretion of ammonia during the stage of reaction and this 
increase was both relative and absolute, the highest amount recorded 

* No examinations of the blood were attempted. Clinical determinations of 
the carbon dioxide content of the blood are as yet unsatisfactory. Apparently 
the normal alkalinity of the blood in cholera is definitely reduced (4). Oantani 
(5) has even reported an acid reaction of thAbIbod at the end of the life. 
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being li.5 graiiis in one bay. Ji 3 the examination of 'iS eases we have 
found,, almost unitoriniy, an increase in the ammonia coefficient. There 
were but 6 eases Avhidi at any time gave a coefficient of less than 
5 per cent, and 3 of these were receiving alkali or acetate in relatively 
large amounts. In some instances the increase was eomparahlc only to 
the values obtained in tlie acid intoxication occurring in diabetes. The 
data are given in Table Till. 

Tolerance for (dhdles. —If, in cholera, there is an increased produc¬ 
tion of aninionia for the neutralization of acids, then the aclininistration 
of alkalies might result, first, in a reduction of the aininonia coefficient,, 
or, second, the amount of alkali Avhich is normally required to render 
the urine alkaline might be increased. 

Preliminary experiments testing the ingestion of sodium bicarbonate 
by mouth suggested a fairly definite increase in tolerance. The prin¬ 
cipal source of eiTor attending ingestion experiments would lie in the 
qjossibiiity of a loss of alkali before assimilation. With tlie expectation 
of at least partially avoiding such an error, the alkali was given in 
relatively' small quantities and repeated at frequent intervals until the 
urine became alkaline. Patients were selected who were not in a stage 
of active diandima; also, only those cases were chosen which were voiding 
rather freely in order that the results might not be complicated by 
any marked disturbances in the secretion of urine. Because of these 
restrictions none of the cases selected showed clinical signs suggesting 
acid intoxication. In Table I those cases are excluded in which any 
marked diarrhoea followed the use of the sodium bicarbonate. 

Tadue l.-Shomng effect of ingestion of alkalies. 


ONE GRAM SODIUM BICARBONATE EVERY TWO HOURS. 


Serial 

number. 

1 

! 

Day of 
disease. 

Condition of patient. 

Numher 
of stools. 

Total 

amount 

of 

alkali. 

Effect on reaction of 
urine to litmus. 

Termina¬ 

tion. 

i 




Oram. 



1 1.. 

22 

Recovered. One 

0 

7 

Alkaline for 2 hours. 


t 

1 


’Week without symp- 







toms. 





j 

; 15 

Convalescent (3 

0 

7 

All specimens acid— 

Recovery. 



days). 




1 


i ' B 

Gonvalescent (1 

0 


—do ____... 

1 Do. 



week);, ’ , 


1 


-- 

5' 

fair'OonditidiL.^-.:.^_; 

, ■ 1 ■ 

■■ '7, 

—do_ 

1 Do. 

[ ®-- 

■i 

^Partlal' 

■' '2' 

; 

1—do—_— 

Do. 




", ■ ' 'o' 

■ 2 

j Neutral or affcaline 


I Control-— 


; i ' 


■' h.' 

'Vforl4'hours., 
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Table T. — ^hotrinfi effect of ingestion of alkalies —Continued. 
FOUR GRAMS SODIUM BICARBONATE EVERY TWO HOURS. 


Serial j 
numbers. 

Day of 
disease. 

Condition of patient, | 

Total I 
Number amount' 
of stool-s.! of i 

i 

Effect on reaction of ! 

! urine to litmu.s. 

‘ ' i 


: 1 


allaili. 

1 1 

1 

1 ! 

3 

Mild .wmptonis 

0 

Grams. 

20 

i 

All .specimens acid— ; 
Neutral for 2 hours— 

i --- 1 

4 

In stage ol reaction __ 

1 

12 

i\ 1 

3 

Fiirlv 

1 7 

i ” 

! 20 

All specimens acid-_| 
_do_ 

i -i 

1 4-. 

i ^ 

In Stage of reaction __ 

1 ' 

i 1 

10 .— -i 

I.^ 

Early ursemia_ 

i___ 


I 28 

-do-- 


Termina- j 
lion. 1 


Recovery, i 
Do. ' 

Death. 
Recovery. | 
Death. ! 


BIGHT GRAMS SODIUM BICARBONATE EVERY TWO HOURS. 


7 

4 i Mild symptom.s. 

1 

Irt : Alkaline ..! Recoverv. 

a . 

3 Early uraemia_ 

2 

32 1 All specimens acid— Death. 



0 





. for 7 hours. 

Do. 


0 

8 Neutral or alkaline ! 


■.. 

1 


for 6 hours. j 


Bicarbonate discontinued on account of nausea. 


In order to eliminate some of the sources of error arising from the 
ingestion of alkalieSj intravenous injection was also tested. In Table 
I, one patient (Number 8)., in addition to the alkali by mouthy received 
intravenously 40 gi'anis of sodium bicarbonate followed twelve Iiours 
later by 10 grams of sodium carbonate, also injected intravenously; 
the urine remained acid. Intravenous injections of sodium bicarbonate 
were then talcen u]) systematically. 

The majority of the patients were, first tested iinniediately on admission, 
while in collapse. As a routine, the bladder was emptied by catheter before each 
injection of alkali. Because of the anuria of cholera then* was, in some in¬ 
stances. an iinav(udal)ly long interval between tbe injection of alkali and the 
first secretion of urine; .therefore, these intervals have teen included with the 
other data. The amounts of sodium bicarbonate are stated in terras of the original 
amount present before sterilization. It is important to note that alter sterili¬ 
zation in the autoclave, approximately 0.2 per cent of normal sodium carbonate 
was present in the solution, being derived from the conversion of the bicarbonate 
into carbonate by heat. ’ 

Precautions were taken not to overlook tlie e.xcretion of unaltered 
bicarbonate in the nrine. Wlien the reaction of the urine is acid it 
is evident that there can be no bicarbonate present In those instances 
where a neutral reaction was obtained, the xirine was tested both before 
and after boiling to convert any alkali present into a form which would 
react more readily with litmus. Only the reaction of the first specimen 
voided after injection is recorded in Table II, but observations were 
made for at least two days after the last injection. Wheie ^^no urine” is 
recorded, ihis:waS' determined in each instance by datheteyization. , 



















Tabus 11 .—Showing tohranm for intraitenous mjection of nUcali. 


368 


SELLARDS. 



» O, signlfles no artae, X, that no cathetarizatioii was made. 

•» Second specimen 21 houm later reacted sharply acid, 
e Remained neutral for 121 hours after injeetion and then reacted acid. 
^ Second specimen 8 hours later reacted acid. 

« Secopd specimen 2 houm later reacted sharply acid. 
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The amounts of alkali^ administered as shown by the preceding table,, 
varied from 30 to 80 grams, yet in 13 of the 18 cases the urine 
constantly remained acid. These data are rather definite in view of 
the ease with which the reaction of the urine can ordinarily be rendered 
alkaline, for example, by a continued Tegetable diet, by the ingestion 
of certain organic salts, and even by a pure diuresis, such as follows 
the consumption of sodium chloride (7). Several of the cases also 
show that the intravenous injection of alkalies, at least in large amounts, 
will render the urine alkaline. The principal datum, then, which is 
required to complete this evidence of tolerance is the determination 
of the effect of the intravenous injection of alkalies on normal indi¬ 
viduals, i. e., to determine whether alkalies, in relatively small quan¬ 
tities, when injected intravenously, affect the urine in the same manner 
as w'hen they are ingested in the alimentary tract. 

Absolute conditions of metabolism experiments with exact regula¬ 
tion of the diet were not attempted. Intravenous injections were 
made in normal adult Malays. The individuals selected were obtained 
from those classes who live largely on a vegetable diet. The same routine 
was followed as for the cholera eases. Sodium bicarbonate was given, 
in 1.6 per cent solution, using a part of the same stock which was 
employed for the work given in the preceding table. The bladder 
was emptied by catheter immediately before injection. Either a rather 
concentrated solution of alkali must be employed or else a relatively 
large amount of fluid must be introduced. In view of these disad¬ 
vantages, an extensive series of normal cases was not considered advis¬ 
able, Three cases only were tested. 


Table III. — Intravenous ejections of alkali into normal individuals as a control 
for Table IL 


NiimbeT. 

Reaction of 
urine be¬ 
fore injec¬ 
tion of 
alkali. 

Amount 

of 

alkali. 

Effect on urine. ' 



Grams. 


1 _ 

Acid-_ 

2.0 

Reaction constantly acid. 

2. 


4.8 

Alkaline for 5| hours after injection. 

8.. 

_do„„i 

5.0 ! 

Alkaline or neutral for lU hours after injec¬ 
tion. , 


DEGREE OF ACIDITY OF THE URINE, 

Titrations of the acidity of the urine could hardly give very im¬ 
portant information concernii^ the acid metabolism. However, in many 
.instances the reaction of the urine not, only remained acid after the 
administration of the alkali,, but ;the acidity was considerably increased, 
as determined by titration. -Table ^ow^ the maximum acidity 
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loimd ill cases treated witli chloride, bicarbonate and acetate ol sodium. 

N . 

The estimations were made by titration with sodium hydi’oxide, 

with iilienolplitlialem as an indicator, according to the recommenda¬ 
tions of Xaegeli (8). For convenience, the data are expressed in 
fractions of a normal solution. 

Table IV. —Showing viammum acidiig of urine in fractions of a normal solution 
after intravenous injection. 


Sodium 
chloride, 
maximum 
aeddity 
of urine. 

Sodium acetate. 

Sodium bicarbonate. 

Amount, 
in grams. 

; Maximum 
; acidity 

1 of urine. 

Amount, 
in grams 

Maximum 
acidity 
of urine. 

ik 

60 

1 iV. 

40 

A 


15 

1 I'.u 

35 

A 

ify 

60 

1 

70 

A 


40. 

1 

80 

A 

\ 

80 

! iHi 

60 

A 

! 

80 


40 

A 

; i 

40 

1 ,v 

40 

A 

' rV 

SO 

A 

60 

A 


80 

1 sV. 

60 

A 


40 

A 

90 

A 

. 

60 

1 A 

30 

A 

{ s’o 

j 00 

i A 1 

30 

A 

i_J 

1 “ 

i 

30 

A 


GENERAL AVERAGE. 







In the preceding table, it is seen tliat high and low values occur 
in all three groups of eases. ITe normal range as stated by hT^geli 
varies from one one-lmndredth to one-thirtieth; in the sodium chloride 
group there are several instances where the, eoneentration is higher 
than one-thirtieth normal. The general averages which have been cal¬ 
culated have i-elatively little significance since many of the cases had 
received almost sufficient acetate or alkali to neutralize the urine. 
Hoivever, the behavior of the individual, eases showed definitely that, 
mithm'ceHain Mmiis, the injection of. bicarbonate or acetate w^as fol¬ 
lowed by an increase in acidiiy' of the urine. The first or second 
specimen voided after injection ,often showed a normal degree of acidity, 
bnt the latter increased rapid;ly,, usually reaching its maximum during 
ihe first twenty-four hours after secretion'commenced. The decline to 
normal took place gradually^ requiring two or three days. The cause 
of the increased acidity following the injection of alkali was not deter¬ 
mined. One lih ionn^ in thq sudden diminution: 

tyt ^metimes occurred in cases 
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treated with alkali. This diiiiimition was often quite noticeable in 
the anioinit of ]}recipitate obtained on boilintj; the urine. It is possible, 
where the alliunieii content is high, that considerable acid is bound as 
acid alliiimen, but with the diminution in the ainoimt of albumen, 
less acid may be removed during ])recipitation and becomes available 
for the neutralization of the alkali. 

The presence of alkali albumen in the urine would alsf) be of con¬ 
siderable importance on account of its acid properties. Several speci¬ 
mens of nriiie w'ere examined for alkali albumen in which the acidity, 
after the injection of acetate or alkali;, was equivalent to one-twentieth 
of a normal solution or more. Eight samples were tested. In five, 
no precipitate was obtained on careful neutralization, and in the remain¬ 
ing three only a trace of turbidity appeared, which did not dissolve 
in excess of alkali. On adding sodium chloride to saturation, three 
specimens remained clear, four showed a faint trace of precipitate and 
in one a moderately heavy precipitate appeared. These urines of course 
contained more or less protein on account of the accompanying 
nephritis. This last specimen of urine, wliich precipitated with sodium 
chloride, gave no precipitate when the acid solution was first heated 
to boiling and the precipitated proteins removed by filtration. 

RELATION OF THE TOLERANCE FOR ALKALIES TO THE ENTEIHTIS AND 
TO LTRiEMIA. 

It is of considerable interest to determine whether tins tolerance 
for alkalies depends upon the cholera infection itself or upon the 
accompanying nepliritis. It is important to note that the tolerance 
apparently increases as the nephritis develops and persists after the 
enteritis has subsided. In Table II, the only alkaline reactions which 
were obtained occurred during collapse (cases iiiinibers 16, *h5, 26, 28, 
and 30). Of the patients receiving alkali by month, one case (Table I, 
number 1) was free from symptoms, and examination of the stool no 
longer showed cholera vibrios to be present; nevertheless, there were 
indications of a slight tolerance for alkali. A few preliniina-ry tests were 
sufficient to show at least that nephritis does not always cause a tolerance. 

Only four cases were tested, three of chronic and one of acute 
nephritis. The three chronic cases were voiding freely and showed 
no definite tolerance. One of the.se cases was given 4 grams and the 
otlier two 8 grams each of sodiiini bicarbonate by moiitli, in one dose, 
and the urine promptly became alkaline in each in stance. However, 
the case of acute nephritis had developed partial suppression of urine 
and was excreting about 375 cubic centimeters • daily. Fairly definite 
signs of tolerance were obtained. The ing^tion of 32 grams of sodium 
bicarbonate^ in B-gram doses every three hours, failed to render the 
urine alkaline. On the day following the adhiinistration of alkali, 
'tliere;' was" ho;increase' in.' the^ 'amount'’ of 'urine .excreted^', the ' twenty- 
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four liour speeiiiien nieasiiriBg 3T0 cubic centiiiieters. On the second 
day after the first test, an intravenous injection of 1,000 cubic centi¬ 
meters of a 1.0 per cent sodium bicarbonate solution was given according 
to the routine used in the cholera cases. Only one allcaline specimen of 
urine was obtained, and this was the first sample voided after the 
injection. The acid reaction of the urine returned Avithin two hours 
after the injection and all succeeding specimens for the next tAveiity-four 
hours had an acid reaction. The total volume of urine for the next 
twenty-four hours increased to (500 cubic centimeters. 

Wliile these results are by no means conclusive, yet they might 
suggest that tolerance Avas most likely to occur in those cases of nephritis 
AAdiere suppression of urine has developed. 

CLIXIOAL SIGNS OF ACID IXTOXICATIOX. 

During the stage of reaction in cholera it is not uncommon to see 
an almost abnormally bright color of the mucous membranes associated 
with a type of dyspnoea approaching air-hnnger. Such patients usually 
iiaxe either a partial or complete suppression of urine and an increase 
in the blood pressure which is sometimes as high as 200 millimeters 
of mercury. In cholera, the symptoms of acid intoxication become so 
intimately related to those of iiimmia that difcrentiation is hardly 
possible. Indeed it has been suggested by Senator (9) that uraBmia 
from any cause whatsoever is only an acid intoxication. 

INDICATIONS FOR TREATMENT. 

The symptoms which indicate an increased production of acid in 
cholera are as follows: 

(1) The tolerance for alkalies is well marked; (2) the ammonia 
coefficient is almost constantly increased; (3) clinically, there is a 
stage in which many cases develop an abnormally bright color asso¬ 
ciated with dyspncea; (4) as reported in the literature, the blood 
^ows a diminution in alkalinity. 

This evidence is hardly sufficient to constitute a proof of acid intoxica¬ 
tion. Perhaps the most important point is the increased tolerance 
for alkalies. Even if we assume that the alkali injected is neutralized 
in the body by acid, it does not necessarily follow that the acid existed 
preformed in the body in sufficient quantity to effect neutralization. 
However, in addition to this group of symptoms, the period of starva¬ 
tion in cholera also offiers a 'possible ntiologic^ f^^ for the production 
of acid intoxication. Althou^, fie peribd of starvation is relatively 
short, amounting only to a few days^ yet this means not only absolute 
deprivation of food, but jperhaps, a .,much greater tissue waste than 
would occur in a normal^ individnai starved. 

rhere is somwliat difEesent 

basil'wljifth, alkalies- are rapidly 

esWstod by, ^ yet tbe antma of 
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cliolera may pemiit tlieir retention for a longer or shorter period and 
thereby possibly give rise to opportunities for the formation of alkali 
albimien. If we assume, for example, that alkali albumen is formed 
during a period of anuria, then even after the secretion of urine has 
commenced,, any additional alkali whicli might be injected could be 
neutralized in the ]>ody by the acid pi-opeiTies of the alkali albumen 
already formed. The conditions bearing upon the possihilit}' of the 
formation of alkali albumen were as follows: The eoncentratioiis of 
bicarbonate before injection varied from 1 to 2- per cent. Estimating 
the quantity of the blood as one-twentieth of the body weight in cholera 
patients, the maximum concentration of alkali after injection would 
be about 0.8 per cent. In certain cases wdiere the loss of huid had 
been replaced by sodium chloride solution, the (juantity of blood may 
be estimated as noi-mal, and the minimum concentration calculated for 
the 1 per cent solution of bicarbonte would be about 0.3 per cent after 
injection. The duration of the period of anuria was rather long in 
some instances, for example, fifty and forty hours in numbers 23 and 
51, Table II. On the other hand, several cases which showed a definite 
tolerance were excreting rather freely, for example, numbers 54 and 
56 in Table II. Hence, it is hardly probable that the formation of 
alkali albumen could be the sole factor in explaining the differences 
between the control individuals and the cholera cases. 

Lastly, it may be noted that the condition Ivnovni as acid intoxication 
is but imperfectly understood and that there is no standard method 
for its diagnosis. 

The essential feature to be determined in regard to treatment, is 
whether this apparent tendency toward acid intoxication is a protective 
mechanism which should be encouraged, or whether it is a deleterious 
condition wMch should be opposed. During the intense cyanosis of 
collapse, the use of alkalies, theoretically, has relatively little value, 
On the other hand, the stage of reaction constitutes an entirely different 
condition. In the administration of alkalies the principal points to 
be determined are, namely; ( 1 ) How early does the tolerance for 
alkalies develop and at what stage should their administration be com- 
meiieed? (2) In what form should alkali be employed and in what 
amount may it be used? 

The symptoms of acid intoxication become more pronounced as the 
disease progresses. The tolerance for alkalies apparently did not reach 
its height before the third or, fouiih day. The ammonia coefficient 
was usually not excessively increased during the first and second day. 
During collapse there was intense cyanosis and the bright, flushed color 
did not appear until patients were well ^ong in the stage qf reaction, 
bis to the period at which the administration of alkalies must be begun 
in order to prevent the ai)pe^«mce of acid intoxication^, iris ^ be 
determined by more or less empiric methods. 
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In the treatment of acid intoxication there are., apparently, two objects 
to be accomplished, naiiielv, (1) the neutralization of acid, and, (2) 
the removal of earbun dioxide. Three gTottjis of chemicals may be 
considered for this purpose: Tlie utumal carbonates and hydroxides, 
the bicaihtonates, and certain neutral salts of the organic acids. 

Of the first groii]>, normal sodium carbonate is most comnionly em¬ 
ployed and, of course, without preliminary alteration combines with 
carb(jn. dioxide and neutralizes acid. The bicarbonates, being saturated 
with carbon dioxide, can only neutralize acids, while tfie organic salts, 
such as the acetates and citrates, can do neither. However, both the 
organic salts and the hicarbonates are converted in the body, in part 
at least, to the carbonate. The ultimate decision as to the most suitable 
form of chemical to be employed may be found to vary according to the 
stage of the disease in which its administration is commenced. We 
have tried normal sodium carbonate, sodium Ijicarhonate, and sodium 
acetate from the three groups just mentioned. Normal sodimu car¬ 
bonate, in relatively small quantities, has long been recommended for 
use in cholera, but no reports have been found as to the eifect of this 
treatment. Apparently the largest amount which has been used is 
that recommended by Man«on,(10) who siiggests a concentration of 
60 grains to the quart, injecting about 2 to 3 quarts of liuid, making 
a maximum of about 12 grams of sodium carbonate. This solution is 
apparently intended to be used for tlie treatment of collapse. 

EFPECTS; OF ALKALIES IX ASIATIC CTJOLEKA. 

la testing the normal carbonate, a sliglitly stronger solution than 
that used by Manson was prepared, namely, 0.5 per cent each oi sodium 
chloride and sodium carbonate, and used in two eases in e.dre^nis. 
Pollowing the usual routine, 2 liters of fluid 'were employed and in 
each instance death occurred five lionrs after the injection. 

The first ease was one which had been in iirseniia for three days. The 
iiijeetion was followed, after about four hours, by slight convulsions, but it is 
impossible to say whether or not they were caused by the alkali. The urine 
did not become alkaline. The second case was in total collapse and did not 
respond to the injection. No urjne was secreted. Tliere was a slight muacxilar 
rigidity wiiich lasted a few minutes. The suppression of urine could hardly 
have been responsible for this rigidity, since the total duration of illness was less 
than one day., No changes in the erythrocytes occurred in either'case. 

Because 'appareotHendeuej to'^auf^e' convulsionsj the normal 

carbonate was discarded aVsnaall group of' cases 'was tested, 'using 
sodimu bicarbonate in amounts ''and eoncentrations, but' always, 

commencing the injections during the stage of collapse. In the majority 
of cas^, two liters of hate beeU' giten at each injection. Three 

concentrations uf ^ namely, 1 , 1.5, 

was added to 
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the 1 pel' cent solution, but the two stronger solutions were inade up 
witlioiit the addition of any other salts. 

The })reparation of sterile sodium biearbouate in hirge (juaiitities ( 20 to 40 
liters) oii’ers some difliciilties l)ecaiise of the instability of lliis salt at the 
temperatures recpiired for sterilization. The normal carbonate is rapidly formed 
even at TO"'’ C. When solutions are heated in the autoclave a considerable 
portion of the bicarbonate is changed permanently to the normal carbonate. AD 
of the concentrations used were sterilized by heat except some of the 2 per 
cent solutions, whicli were liltercd through porcelain. 

Estimation of the amount of cdiange occurring during sterilization wa.s made 

bv titration against ~ hydrochloric acid with phenolnhthalei'n, at a tem])erature 
10 ’ 

of 0° C. At any temperature a solution of neutral alkali carbonate is hydrolyzed 
according to the etjuation Na * Na CO-'g -f H • OH'' :== Na • OH'' 4- Na * HCO4 
At ordinary temperatures a sharp end-point can mjt be obtained, but at 0° 
the solution may be titrated against hydrochloric acid with pheiKjlphthaleln to a 
fairly exact equilibrium. The concentration of the hydrogen ions from the 
clissoedation of sodium bicarbonate is too low to affect the indicator and the 
reaction takes place Just as if the latter were not present: the amount of acid 
reciuired for neutralization represents, therefore, only half of tlie alkali present 
as normal carbonate. Sterilization was carried on for one hour at 7 pounds 
pressure in an autoclave connected with live* steam. By keeping conditions 
constant with regard to pressure and duration of heating, successive lots of 
solution were obtained which were fairly constant in composition. 

According to the basis of calculation just outlined the. average amount of 
change was as follows: 



After sterilization. 

XhHCO a, 
in grams, 
per KX) cu¬ 
bic centi¬ 
meters be¬ 
fore sterili¬ 
zation, 

Cubic cen- ! 
timetersof , 

f^HCl re- ^ 

: ISaHOOs 
quiredto , converted 
neutralize 10 toNaoCO-,, 
cubic cen- ■ “ 

timeters of : 
alkali. 

Grams 
KaHCOs 
per 100 
cubic cen¬ 
timeters. 

Grams 

Nao CO 3 
per 100 
cubic een- 
timeters. 

1.0 

1.5 

1.8 30 

2.4 27 

1 1 

0.7 
. bl 

0.10 

0.26 


These results do not represent a chemical equilibrium but show the progress 
of the reaction under certain given conditions. The fact that a relatively large 
amount of bicarbonate remained unchanged notwithstanding the high temperature, 
might be accounted for by the use of px'essure during sterilization which would 
prevent the evolution of .steam from the solution.' 

All the patients included in Table V.. except mmibers ^7 and 39, were 
admitted in complete collapse; one eaae (number B7) was complicated 
with an acute, bloody dysentery^ 'Ro detailed classification of the 
condition of the eases w^as attempted other than the separation into 
partial and complete collapse.. Physical examination is hatdiy a satis- 
■iactO'ry'hasis;fdf the comparison of, .different a:ases'; thus the; records ^ of 
'ihd.phlse, mmi'erature, bIood-pressure/]fespira.t|dn,'and the'.othei; evidences 
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of loss of fluid may not differ markedly in cases wliicli evidently may 
have a widely different prognosis. Furthermore^ cases which to all 
appearances are very similar maj" behave rather differently under the 
same treatment. 

Seven of these 14 eases died during collapse. This is not a pro¬ 
portionately greater death rate from collapse than oceured in the control 
series treated with sodium chloride; yet observation of the individual 
cases seemed to indicate that in some instances they responded less 
promptly to the alkaline solution. 

The use of organic salts affords certain distinct theoretical advantages. 
On injection^ these neutral salts possess only the properties of salt action 
and might be equally efficient with sodium chloride for the treatment 
of collapse. However, subsequently after oxidation they would afford 
the properties of an alkali and also of a diuretic. Furthermore, a salt 
can be chosen which is cheinieally stable during sterilization, thereby 
avoiding tbe formation of the hydroxide or normal carbonate such as 
occurs in the sterilization of sodium bicarbonate. 

The group of cases recorded in Table VI was tested with sodium 
acetate. Tbe acetate was selected iii preference to the citrate because of 
tlie solubility of calcium acetate. Busquet and Pacbon (11) have 
reported that the citrates, the normal carbonates and that group of salts 
which precipitates calcium are more deleterious in their action on the 
heart than those acids, the calcium derivatives of which are soluble. The 
concentrations given in Table VI are calciilated for the crystallized salt, 
the 1.5 per cent solution representing approximately 0.9 per cent and 
the 2 per cent solution 1.2 per cent of the anhydrous salt. 

The patient (number 32) who died in uraemia represented a type of 
those eases which develop only a mild enteritis, but terminate in a 
fatal unemia. 

This patient, on admission, received 30 grams of sodium acetate 
intravenously. The trst laboratory examination did not show cholera 
vibrios in the stool. Tbe condition of the patient appeared altogether 
favorable, hut on the fifth day, slight symptoms of uriemia developed in 
addition to the partial suppression of urine which had been present, and 
a second examination of the stools, showed the presence of cholera vibrios. 
On the sixth dayy 30 graihs of sodium bicarbonate were injected intra- 
venously. The seOretion of the urine started promptly and in the 
following fifteen hours 600 cubic centimeters were excreted, an amount 
equal to the total volume for the five days , previously. The urea content 
was 7.8 grams as compared with 1,9.grams for the same volume of urine 
excreted before the in|eetion. alka|j.,^; j. 

In another Inls^ce the acetate discontinued after the first injec- 
' fenu' ' pi suddmily, aiid injection of 

lay In the remaining 
day® ah^cfirbonate was 



CcbSBs treated during collapse mith sodium hicarhonate. 



No catherterlzation. ** Normal salt solution, 
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injected. The secretion of urine commenced promptly after the first 
injection and continued until death. The blood-pressure^ after the first 
injection^ fell from 140 to 115 millimeters of mercur}^ The color 
continued very bright and the respirations \vere deep, but the rate was 
normal. On the eleventh day of the disease, examinations of the stools 
showed them to be free from vibrios. Death occurred four days later. 
At autopsy the small intestine was found to be almost gangrenous. 
There was no attempt at reparation of the intestine, the lower half of 
the ileum being almost entirely denuded of the mucosa. In some areas, 
only the musciilaris and serous coats remained, 

The total duration of the disease in this patient is in marked contrast 
with the series of cases treated with sodium chloride in which seven days 
wms the maximum course for the fatal eases. 

If the percentage of moidality is considered in this gi'oup, it must be 
noted that four of the eases were almost moribund on admission. Oc¬ 
casionally, the secretion of urine did not commence very promptly after 
the injection of acetate. After secretion was established, the amount 
voided was usually about normal, although the nitrogen output as judged 
by the urea content was frequently rather low. However,, some of the 
cases with low urea output made very satisfactory recoveries. Although 
in normal individuals acetates are oxidized almost completely to alkali, 
yet it does not follow that cholera patients would efect the complete 
oxidation of excessively large quantities of acetate. However, no acetate 
could be detected in the urine by the ferric chloride or ethyl acetate 
tests, although these reactions were rather unsatisfactory when applied 
to urine. In three cases where the acetate was given in 80-gram quan¬ 
tities, the distillation of the strongly acidified urine showed only a trace 
of volatile acid. 

A third group of cases was studied, abandoning any attempt at a 
routine for all patients. The general plan of treatment was to use 
sodium chloride solution for the stage of collapse, starting the sodium 
bicarbonate as soon as the stage of reaction commenced. The bicarbonate 
was used when indicated for patients who did not go into coUapse, its 
indication being judged by the dyspnoea, the flushing of the cheeks and 
mucous membranes, the suppression of urine and the rise of blood 
pressure. Dor those cases where the loss of fluid was moderate and it 
seemed probable that only one or two injections would he required, tlie 
bicarbonate was used for the first injection. 

In addition to the cases recorded in Table VII, there were also five other cas® 
which were placed in the bicarbonate series on admission. These died tinder 
soditiin chloride treatment before the stage of reaction was reached; consequently 
they received nq alkali, as there was no definite indication for'its nse. In the 
outline. which followB later? these five cases are inclnded with the number of 
'dmths'from '(^llapae'Occurring under alkaline treatm^ent/ for otherwise the alkali 
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This group of cases showed that tlie injection of bicarbonate^ in 
sufficient quantity, was followed by an active secretion of urine. In one 
ease (nimiber 56) excessive amounts were voided, more than 6 liters 
being excreted in twenty-four hours. The urine secreted after the 
injection of alkali dffiered in several respects from that obtained after 
the injection of the chloride; after the use of tlie bicarbonate, both the 
quantity of urine and also the urea content (see Table IX) rose 
rapidly to normal. The acidity as determined by titration was some¬ 
times increased. Xot infrequently the amount of albumen diminished 
rapidly and the urines became albumen free at an early period. 

One patient (number 50) in this series was of special interest. 

He was admitted after an illness of two and one-half days. The 
symptoms of uraemia were fairly de&iite. The suppression of urine was 
absolute. Eespiration was natural. The cheeks were flushed and the 
mneous membranes were bright pink in color. The pulse was full and 
bounding and the blood pressure measured 175 millimeters of mercury. 
Thirty grams of sodium bicarbonate were injected intravenously. The 
bright color of the mucous membranes persisted, but the tension of the 
pulse diminished rapidly and, after an interval of ten hours, the blood 
pressure had fallen to 135 millimeters. Sixteen hours after the injection, 
the secretion of urine commenced. The amount was small at first but 
steadily increased, and a prompt recovery followed. 

In another patient (number. 48) the anuria persisted until the third 
day. The secretion of urine finally commenced eighteen hours after a 
subcutaneous injection ^ of 30 grams of sodium bicarbonate. The first 
specimen of urine waa entirely colorless and contained no trace of urea 
or ammonium salts. However, there was considerable alkali present, 
amounting to about one-fifth of a normal solution, which was present 
both in the form of carbonate and bicarbonate. The second specimen, 
a few hours later, contained a little pigment and a trace of urea, while 
the third specimen was almost normal. 

In addition to following the reaction of the urine, estimations of the 
ammonia coefficient® were made as a further aid in determining the 


* The danger of abscess formation and necrosis after the subcutaneous injection 
of alkalies has been emphasized repeatedly/ but this method may occasionally be 
Justifiable in the extreme conditions. of cholera. In five instances where the 
avalkble number of superficial m was limited, sodium bicarbonate was 
injected subcutaneously in 1.5 per cent concentration. In no instance was there 
any evidence of necrosis or abscess formation. Two of these cases were in an 
extreme condition and it was expected that a second injection of alkali would 
be required. A few hours after the iji|eeti<m, both patients complained of 
muscular cramps throughout the body. The Wsretion of urine commenced without 
further use of aHWl ' •, - \ 

■■'feifreaU'''of ' '8deUee» 
method. 



Mr. George F. 
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most desirable dosage of alkali. High coefficients were found, not only 
in the cases treated with chloride solutions, but these high values 
sometimes persisted even after the administration of relatively large 
amounts of alkali. The quantities of alkali stated in Table Till were 
injected before the urine was voided. 

Table VIII .—>^howing ammonia coefficient under different conditions. 

CASES TREATED WITH SODIUM CHLORIDE. 


I Nitrogen I | Nitrogen 


Serial number. 

Amount, 
in gram,"^. 

Day of 
disease. 

as ammo¬ 
nia in per 
cent of to¬ 
tal nitro¬ 
gen. 

Day of 
disease. 

as ammo¬ 
nia in per 
cent of to¬ 
tal nitro¬ 
gen. 

Termination. J 

S. 


I'hirrl 

15.8 


27.3 


IS.. 


Seenufl . 

12.5 

Third 

9.2 

Do. 1 

1.5. 

.. 

FirKt 

9.4 


9.9 

Do. 

20 . 


_do_ 

2.5 


20 


22 .... 

29. 


Fourth_ 

Third_ 

37.9 

O.S 

Sixth_ 

12.5 

Death; uroemia. [ 



fThircD_ 




! 

j 

40. 


Fourth_ 

. 

.. 

12.2 

Death ;,unemia. , 



(Fifth. 

1 




1 41..... 


Fourth_ 

8.5 



Recovery. 

53. 


Third_ 

25.7 

Fourth_ 

21.7 

Do. 

1 66. 


Second_ 

4.2 



Death; collapse, : 

CASES TREATED WITH SODIUM ACETATE, 

30. 

60 

Fourth- 

8.3 



Recovery. 

1 SI . 

60 

_do . 

7.4 



Do. 

33. 

40 

First. 

12.5 

Second_ 

16.3 

Do. f 

34. 

«0 

Fifth __ 

6.3 



Do. 

ss 

40 


15.6 




49 

80 


1.4 



! 

Recovery. ! 

d9L 

80 


10.0 



Do. ! 









CASE 

3 TREATED 

WITH SODIUM BICAEBONAT 

E. 

14___ 

40 

Second_ 

10.8 

Third.- 

5.4 

Recovery. 

1 R 

70 

do _ 

1.2 

Fourth 

7.3 

Do, i 

17 

35 

_do_ 

16.1 

Third_ 

12.8 

Do. j 

1 ft 

70 


5.3 



Death; collapse. i 

Ifl 

80 

First.-.-_ 

3.6 

Second_ 

5.5 

Death; pneumonia, j 


60 

_do - _ 

40.7 

FourUi_ 

42.0 

Recovery. 

94 

40 

_do -_ 

5.7 

_do_- 

7.5 

Do. 


' 52 

Second-, 

5.9 



Death; enteritis. 

: 28.-.._ 

. 60 

-_^do —— 

8.2 

Fourth -_ 

8.5 

Recovery. 

' 48—.— ' — 

80 

Fourth_ 

18,0 



Do. 

50.n—— 

' ' 30 , 

-.;-.-dO-._ 

16 



Do. 






_ _ * _ 



« Coiraposite sample. 
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Ill tlie bicarbonate series, with one exeeptiom only those solutions were 
free from normal carbonate whieli were sterilized by hltration without 
heat. There is the possibility, of course, that in 'the lieated solutions 
the active agent was not the bicarbonate, but the normal carbonate wliicli 
was also present, flowever, this explanation is excluded, first by the 
similarity in the action, of the neutral sodium acetate as compared with 
the bicarbonate, and, secondly, by the fact that in two cases (numbers 
21 and 28) the normal carbonate was removed from the bicarbomde 
solution by the following procedure: 

A 2 per cent solution of sodium bicarbonate was sterilized by heat and the 
normal carbonate removed by adding an excess of normal hydrochloric acid. 
Sufficient acid was added to reduce the content of sodium bicarbonate to 1.5 per 
cent and the solution was then allowed to stand several hours to permit the 
escape of the uiidissolved carbon-dioxide, but no special precautions were taken 
to remove the carbon dioxide in solution. 

CASEd TEEATED WITH SODIUM OHLOKIDE. 

For comparison with the cases treated with alkali and acetate, a 
duplicate series was carried out, using the ordinary treatment with 
sodium chloride. The general nature and severity of the cases varied 
comparatively little throughout the period of investigation, thereby 
facilitating the division of the patients into fairly comparable groups. 
Of the total of 111 eases investigated, the first 20 were treated with 
EingeFs solution. In the remaining 36 cases of the control series, 
sodium chloride alone was used, and these cases were distributed 
uniformly throughout the series. Both hypertonic (1.3 per cent) and 
isotonic (0.85 per cent) salt solutions were employed.® The following 
outline gives a summary of the causes of death in the group of cases 
treated with sodium cHoride in comparison with those receiving alkali. 


! ' ,■ i 

i ' ' 

Number of cases dying in— 

Treatment. 

Collapse or 
enteritis,* 

Pneumo¬ 

nia. 

Urasmia. 

Uhtoride_____________ 

30 

‘2 

8 

Acetate or hicarhonate-™^,.:_____ 

24 ' 

3 

' 1 


term •'■‘enteritis” Is usea to designate those cases which died from the toxaemia 
of the cholera infection in distinction from, the toxaemia of ursemic origin. 


The causes of death, usuall^^ were rather sharply differentiated. The 
uremic cases, in addition to dyspfipsa and suppression of urine, showed 

*1^® cowdusfenc® h. isfy the' of ifesotouic aud hypertoiiic 

to 'this aumber of the 
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at least a noriiialiy bright color and iipualh' considerable elevation of the 
blood pressure, which sometimes registered as ranch as 140 to ISO and 
even 200 millimeters of merenrv. Constipation in these cases was not 
uncoimiioii in tiie later stages of the disease. Tliose patients who lived 
three or four days, but with cyanosis, soft pulse, and normal or siihnomial 
blood-pressure, are considered as having died of enteritis rather than 
uitemia, even tliough respiration was la])oi‘ed and the suppression of 
urine was absolute. The initial loss of ilnid by rectum in these cases 
might account for the absence of urine; also in these eases tlie diarrlicea 
finquently continued until death. 

In reviewing the two groups it is noteworthy that the majority of 
patients who recovered nnder the sodium chloride treatment did not 
develop al^solnto suppression of urine for as long a period as twenty-four 
hours. However, in the alkali series, in addition to those which did not 
develop complete suppression, a considerable number recovered even after 
two days of alisolntc suppression. 

The following outline gives a summary of the cases which recovered. 


I Number of days of absolute suppression. 



* 




1 

None. 

One, 

Two. 

Three. 

Chloride_ _ ! 

9 

6 

1 

0 

Bio.arhonato and aootatp . 

7 

12 


1 





The final results were as follows : 





Treatment. 

Number of 
cases, j 

Deatli-sin, 

; ursemia. 

Total 

number of 
deaths. 

In umber of 
recov¬ 
eries. 

j ChloTidfi 

_ 

50 

55 

8 

1 : 

'JO 

16 

i Bicarbonate and ao.etate _ ..... 

28 

27 

1 



Calculation of percentages upon such a small group of patients could 
have little significance. However, it is noteworthy that the increased 
number of cases recovering under the alkaline treatment corresponds 
roughly to the number of deaths from urtemia under the sodium chloride 
treatment. Assuming that alkalies affect urgemia only and have no 
inflnenee upon collapse, then the theoretical limits of this increase would 
be the percentage of cases which ordinarily die in uraemia. Of the 56 
cases treated with sodium chloride, 8, or . 14 per cent, died in uramia, 
TJiis corresponds closely to the conditions in India where- Rogers (1) 
reports an incidence of 13.2 per, cent of mrsemia in cholera. 
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SELLAEDS. 


SUPPRESSION’- OE UREA. 

After secretion of the nrine was established, determinations of the 
urea content shelved a suppression of nrea somewhat comparable to the 
suppression of nrine. In the following table, the determinations were 
made by the sodium hypobromite method and therefore include the 
ammonium salts as well as the urea. The analyses w^ere at first made 
on twenty-four hour specimens of urine, bnt, after a marked suppression 
of nrine, a sudden increase in the nrea content frequently occurred such 
as would be overlooked in estimations of the total nrea excreted per day. 
For example, the first 100 cubic centimeters of urine voided after a 
period of suppression might contain only 0.3 per cent of nrea. For the 
remaining twenty-four hours, perhaps a liter of normal nrine might be 
voided. It was necessary to examine each successive specimen separately 
in order to detect these critical changes.’’ 

The percentage of urea, apparently, w’as almost independent of the 
quantity of urine which was voided, and, at least as shown by Table IX, 
the sudden increase in percentage was not due to a diminution in the 
volume excreted, but was rather accompanied by an increase in volume. 
The changes in the nrea content did not consist in fluctuations from small 
to large amoimts, bnt the increased outputs were maintained. 

Table IX .—Showing changes in eccof'etmv of urea. 


Serial 

num¬ 

ber. 

• Treatment. 

First 

day. 

Second 

day. 

Third 

day. 

Fourth 

day, 

Fifth 

day. 

Sixth 

day. 



Per cent 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 


Sndinm {ihloridf^. -.. .. . .. 

0.4 

0.5 

0.4 


1.2 




*2.8 


. 3.5 




13„„_ 

_ao_-_J 

' 0.4 

0.35 ’ 

1.1 

1.5 

2.4 



_do...; 

LO 

1.8 





. 

do 


0.2 

0.3 i 

0.25 

0.5 

0.8 

53„- 

...ao._. ..,, '. 

0.1 

0.26 

0,6 

0.5 


Sodium bicarbonate, 30 

0.05 

0.75 i 

1,5 





grams. 







L. 









’ The accurate collection of an extensive series of specimens in the midst of an 
epid^ie was made feasible by the very excellent supervision of Miss A. E. 
McEvoy, Mrs. K. E. Taulbee, and Miss B. M. Gertseh, the nursing staff of San 
Eamrp Hospital.' 
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Table IX .—Showing changes m cxcietion of urea —Contiaued. 

I Serial | ; : 

! num- : Treatment. : Trea.' 

ber. i ; 

i i'"'*'.. I 

’ ' Pry ct.' 

' '20_ Sodium chlorifle0.1 ■ 

i 29.do--I 0.4 

I 40_!_do..I 0.2 

I 45._i_do_! 0.15 

19_ Sodium biearbon- j 0.05 

ate, 80 gram.*?. : 

47 _ Sodium biearbon- i “-O-S i 

j ate, 80 grams. ; i 

48 _j Sodium biearbon- I None! 

ate, 90 grams. | 

50_ Sodium biearbon- ' *0.05 

ate, 80 grams. ^ 

54.do.. I 0.05 

56_ Sodium biearbon- | O.C 

ate, 60gram,s. 

33._ Sodium acetate, 40 I 0.05 

grams. | 

35 __ Sodium aeeta te, SO j 0.05 

grams. ; 

37.do.! 0.4 

_ . _j_ 

In those cases in the sodium chloride group in which the percentage of 
nrea was definitely lowered, the return to normal took jfiaee gradually (cf. 
especially numbers 53, 20, 40, and 45), while in the alkali group, a 
sudden increase in the output of urea was frequently noted (e. g., num¬ 
bers 19, 47, 50, and 54)., It would be of interest to determine whether 
the suppression of nrea was due to the inability of the kidney to excrete 
urea or whether the metabolism was at fault and the organism unable 
to produce urea. It would seem a little unusual for the kidney to 
excrete fluid and sdlts freely, and yet be limited to subnormal amounts 
of nrea. A priori, one would expect that the tolerance for alkalies is 
produced by a disturbance in metabolism rather than by a local lesion 
of the kidney. Assuming the presence of an acid intoxication, it might 
be expected that in the cases treated without alkali the nitrogen, which 
would ordinarily go to form nrea, is utilized for the neutralization of 
acids, but in the presence of alkali it is no longer needed for this purpose 
and is excreted as urea. 
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COXCLUHIOKS OOXCERKING TR.EATMEXT. 

Tilt! bebavior of-tbesc! various groups ot' eases lias led to the j'ollowiiig 
concdiisioiis: 

1 . The clioiee of alkali for ireatmejit may vary soiiicwliat in the 
different stages of cholera. Tlic chief advantage <»f the nonnai carbonate 
would depend upon its ability to absorb carbon-dioxidC;, Imi- apparently 
few deaths occur primarily from failure of the internai respiration. 

2 . Sodium acetate may have some advantages, esjiecially for the stage 
of collapse. As much as SO grams witliin twenty-four hours liave been 
injected, but perhaps this amount is slightly excessive in certain cases. 

3. As a general routine, sodium bicarbonate has been the most elfective 
of the three salts. Its administration in collapse has several advantages 
and, in selected cases, concentrations of 1 or 1.5 per cent may he used. 
A weaker solution could probaltly he chosen wliieh would lie suitable for 
routine use in all eases of collapse. Early in the stage of reaction, at least 
as much as 60 grams may readily be given within twenty-four liours. 
The most important indication for discontinuing its administration is 
the development of muscular cramps or twitchings. These s'yniptoms' 
may appear, although the urine remains acid, and may be considered as 
a reaction to the alkali. Several cases in which excessive amounts of 
alkali were tolerated without the appearance of this symptom, terminated 
unfavorably. There was a wide variation in the amount of alkali which 
resulted in the production of muscular contractions. The quantity ap¬ 
parently varied in direct proportion to the severity of the disease although 
Loeb (16) has shown that the precipitation of the ealeium salts by 
carbonates gives rise to muscular eonti'actions. If administration of 
alkalies is delayed until uraemic symptoms develop, secretion of urine 
follows promptly after injection of sodium bicarbonate, but the final 
termination is usually linaltered, 

4. In no ease was the urine kept constantly alkaline. Indeed, in the 
majority of eases an alkaline reaction was never '^btained, and it is 
difficult to conjecture what the effect might be of maintaining a constantly' 
alkaline urine throughout the course of the disease. 

fi. The most important single factor, in deteimining the amount and 
^Ir^uency,with,'which,should,he'''injectedAs the quantity^of,urine 
''excreted.;'',, Sodiund, hicarb(xnate an per;'cent''solution,in 2-liter quan¬ 

tities has been injected as ^on as patients come out of collapse and 
repeated at twelve to tweniy-rfour hour intervals until a free secretion 
of urine follows. Aside from mild convulsions, the only other untoward 
symptoms following the injiection of alWi was a temporary hsematuria. 
Thin occurred ^ S dl.thdt'SS 'It waa ^4i|ht in amount and 

% In ol, tliose treated 
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with (‘lilorihe and those with alkali, the most iniportaiit iliffeTence is 
the absence of nnemia in tlie hiearhonate series. As a rule,, morphia failed 
to quiet patients when the stage ol uraniiia had developed. However, 
after the injection of alkali, the respiration improved and the restlessness 
of the patients disap]>eared. Observation of the iiiclivifliuil cases some¬ 
times showed a sudden improvenient following the injection of alkali. 
The valiTc of the injection of alkaliesds seen most clearly in that class 
of cases which have onh' mild swnptoins of cholera, t)nt ndiieh never¬ 
theless develop a fatal uraemia. 

T. In the specific treatment of cholera, there are several distinct 
pathologic conditions which are commonly present and, conseqnentiv, 
no one treatment can meet them all. The treatment of the toxemia, 
which is the most important factor, is not under satisfactory control. 
The effect of finicl on the relief of mechanical conditions in the stage 
of collapse is well establish eel. Svinptoms of acid intoxication and the 
development of uraemia during the stage of reaction did not occur 
(except ill one instance) in a group of fifty-five cases treated with 
acetate or liicarbonate of sodinm. 

GENERAL SUMMARY. 

1. Examination of the urine in cholera showed aii.aliAOst constant 
increase in the excretion of ammonia. 

2. Cholera patients -showed a definite tolerance to alkalieSj a con¬ 
siderable excess of sodium bicarbonate being required to render the 
urine alkaline as compared with normal individuals. Within certain 
limits^ the administration of alkalies not, only failed to render the 
urine alkaline^ but its acidity was even increased^ as measured by 
titration. Following the injection of alkalies^ there was sometimes a 
sudden and marked increase in the excretion of urea. 

3. The early administration of alkalies practically eliminated death 
from ursemia. 

The most important findings are the tolerance for alkalies and the 
change in the course of the disease. This tolerance may be dependent 
either upon the cholera infection, or upon the accompanying nephritis; 
apparently it is related more closely to the uraemia than to the enteritis. 
The condition will be of more general interest if it proves to be present 
In uraemia from other causes than if it is specific for cholera. 
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EFFECT OF THE CONCENTRATION OF SOLUTION IN THE 
TREATMENT OF COLLAPSE IN ASIATIC CHOLERA. 


By Allan J. McLaughlin^ and Andrew Watson Sellaeds. 

From the Biological Laboratory, Bureau of Science, and the Bureau of Health, 
Manila, P. I. 


One of tile most prominent features of Asiatic cholera is the ex¬ 
tremely rapid secretion of large amounts of fluid by the intestine during 
the early stages of the disease. The excretion of water by the ordinary 
channels practically ceases. The skin usually becomes dry and the 
urine is partially or completely suppressed. In cases of average severity 
this constant flow of fluid from the blood and other tissues into the 
intestines ceases only when there is no more available fluid in the body^ 
and it usually recommences when liquid is supplied. This process 
might be regarded as a compensatory reaction for removing bacteria 
and their products and at the same time rendering conditions unfavor¬ 
able for absorption from the intestine. Dangerous symptoms appear 
only when the supply of fluid fails, and these sjinptoms are relieved, 
at least temporarily, by the restoration of fluid to the body. hTaturally, 
the restoration of fluid becomes an important matter and the various 
methods employed to accomplish this have atti’acted considerable atten¬ 
tion. Sodium chloride is the solution- which is in common use, and 
the concentrations employed usually have been divided under a physi¬ 
ologic classification into three groups, namely, (1) hypotonic, (S) 
isotonic, and (3) hypertonic solutions. The theoretical value of these 
three concentrations may briefly be outlined as follows: The hypotonic 
solution, by reason of its, subnormal osmotic pressure, would tend to 
continue^ the excretion of water from the vascular system into the 
intestine, necessitating, perhaps, the frequent injection of relatively 
large amounts of salt solution. The hypertonic solution would tend 
to restore water to the body, with a minimum loss of injected fluid. 
By reason of the higher osmotic pressure of the hypertonic solutions 
th@ loss of fluid from the blood vessels into the surrounding tissues 
udighi be delayed, thereby checking the diarrhoea. This increase of 

* Passed assistant surgeon. United. Btaies Public Health and ’Marine-Hbspital 
Service, Assistant Director of Health, Manila. 
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tonicity, if it were siifficientlj pronounced, might even result in absorp¬ 
tion of fluid from the intestine. This, of course, would be accompanied 
by the possibility of the absorption of bacterial products. However, 
in practice, it is not supposed that the solutions employed are sufficiently 
strong to cause any such harmful action. The effect of the isotonic 
solution would fall between these two extremes, and presuinal)ly it 
would not interfere with the natural processes of the body. The 
essential question is whether one should attempt to maintain the cir¬ 
culation with the use of as little fluid as practicable, checking the 
diarrhcea if possible, or whether liberal amounts of fluid should be 
used, allowing tlie diarrlitea to contimic. In some respects the absolute 
cessation of excretion by all channels is less desirable than a limited 
amount of diarrhcea. 

Hypertonic salt solution has been in use for several years in the 
treatment of the stage of collapse in cholera, but Eogers recently has 
used it extensirely and has reported yeiy fayorable results. He com¬ 
pared the results obtained with hypertonic solution of 1.3 per cent 
with those obtained with a hypotonic solution of 0.6 per cent. 

In the autumn of 1909 a small epidemic of cholera occurred in 
Manila and at the request of Doctor Strong the effect of different 
concentrations of salt solution for treatment were again studied. Two 
solutions were tested, an isotonic one of 0.85 per cent and a hypertonic 
of 1.3 per cent. The first 10 cases in each series were treated with a 
Einger’s solution which was prepared according to the following formula: 
Sodium chloride, 0.8 per cent; potassium chloride, 0.04 per cent; and 
calcium chloride, 0.025 per cent for the isotonic and for the hypertonic 
solution, the sodium chloride was increased to 1.3 per cent, but tbe 
calcium and potassium salts were not changed. For the remaining cases 
sodium chloride only was used, in 0.85 per cent and 1.3 per cent solution. 

Ill comparing different concentrations it is important, of course, 
to know the changes in the salt content of the blood. In the following 
work it has been assumed that the loss of salts occurred somewhat 
proporiiohar to the loss of fluid and that the relative differences exist¬ 
ing in the two salt solutions were not fundamentally altered after 
injection../.'' '' ■ ■ ■■ ' / ' ' , , . 

'The,,cases, ;were.divided^into,;i7wo series .as nearly comparable as pos¬ 
sible. One of thesp series received isotonic and the other hypertonic salt 
solution. As a routine, 2 liters; of fluid were injected intravenously in 
the course of one-half hour. The. number and frequency of the injec- 
. tions was varied fording to % individual case. In general, they 
I 'Ween repeated tho rapid and when the 

■/.liood fimm of mtmq[ 

' , losing 
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•frequently from zerOj tlic maximum was readied about one to tliree 
bours after the injection. This maximum varied somewhat in indi¬ 
vidual cases^ but usually amounted to a sliglit rise above normal. 

There was no apparent dilferonce in tlie frequency with which the 
injections weiu required to be repeated in the two series of cases. The 
physical signs indicating the absorption of fluid by the tissues were 
quite similar after the use of either solution. Usually^ after the second 
or tliird injection, the shrinking of the fingers disappeared, the skin 
over the extremities resumed its elasticity and the power of speech 
returned. 

I^either the course of tl)e diarrlima nor the height of blood pressure 
wliicli was obtained, bore any apparent relation to the solution which 
was employed. Tlie following outline gi\^es a general summary of the 
two. groups. 



As regards the secretion of urine, no differences were observed. . The 
proportion of cases dying in unninia was practically unaffected by tlie 
use of the hypertonic salt solution.. This agrees with Rogers' results. 

In addition to the cases treated with hypertonic solutions of sodium 
chloride, a series of patients was treated in this hospital with hypertonic 
solutions containing relatively large amounts of sodium bicarbonate. 
This salt is of especial interest in the consideration of hypertonic 
solutions, since, in concentrated form, the bicarbonates have the prop-' 
eyty of withdrawing fluid from the tissues. Twelve eases admitted at 
the hospital received the alkaline hypertonic solution during the stage of 
collapse. The eompaiison of the three solutions in the treatment of 
collapse is as follows: 



Solution employee,. 


- 1 — 

Number 

of 

cases. 

Death in collapse. 



Number. 

Percent. 


Si 

18 

88, '' 


so 

17 

, ' . 87 


' ,14 

7 

SO 
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However, the effect of the alkaline solution is not merely a question 
of hjpertonicity. In addition to its property of attracting fluid from 
the tissues, it also has diuretic properties. These characteristics may 
be of equal importance with the ionic concentration of the solution 
in the interpretation of the treatment of collapse. A detailed report 
of the series treated with alkali appears in the present number of the 
JOUEXAL, 

Records of the blood pressure were of interest in connection with 
the development of iiiminia. In some cases, the blood pressure re¬ 
mained about normal during the stage of reaction, urine was excreted 
freely and recovery usually followed. However, in another class it rose 
rapidly during the stage of reaction, the excretion of urine was limited 
in amount or lacking altogether, and a fatal uremia usually followed. 

In severe cases which recovered, the urine frequently diminished in 
volume about one-half toward the end of the first week, or early in 
the second week of a nomal convalescence. This fact is of consider¬ 
able importance because of the prognostic value of the output of urine. 

sura ARY. 

1. Ho definite differences for the two concentrations of salt solu¬ 
tion which were tested for treatment, were observed, either upon the 
course of the disease or in its final termination. 

2, Measurements of the blood pressure, were of some service in deter¬ 
mining the frequency with which repetitions of the injections of salt 
solution should be given. 

In considering these results and conclusions, it is important to em¬ 
phasize the severity of the cases under observation. The patients were 
often admitted to the hospital in complete collapse and, perhaps, were 
not particularly suited for such an investigation, since in many in¬ 
stances the beneficial effects, fallowing the usual treatment with ordinary 
salt solution were not obtained. Also, the total number of eases (61) 
was small and observations upon a larger series of patients under 
more favorable conditions might possibly give greater differences in 
the effect of the various concentrations of salt solution. 



THE CHEMICAL COMPOSITiON OF THE BLOOD IN 
ASIATIC CHOLERA. 


By Hans Aron. 

{From the Physiological Laboratory, Philippine Medical School, and Biological 
Laboratory, Bureau of Science, Manila, P. I.) 


All attempts to counteract the action of the toxins of the cholera 
vibrio, directly or indirectly, have thus far failed to give satisfactory 
results in the treatment of xAsiatic cholera. There is at px’esent only 
one method which is of distinct value in. this disease, namely, the 
injection of large quantities of saline solution. Of course, this treat¬ 
ment is only symptomatic, tending to replace the great loss of water, but 
the curative action of its replacement is so great that without doubt 
we must regard loss of water as one of the main factors producing the 
grave results of the disease. The idea is a very old one that loss of 
fluid from the body is one of the most important factors in Asiatic 
cholera. The autopsy findings, such as a dry skin, peritoneal caviiy 
and pericardial sac, as well as the increased viscosity of the blood, all 
confirm this belief. Investigators have repeatedly considered the question 
as to the eflect of a great loss of fluid on the composition of the tissues 
of the body and of the extent to which ■ changes in the composition of 
the tissues and fluids of the body are concerned in producing the stage 
of collapse and early death in Asiatic cholera. The earliest and most 
authoritative investigations of the chemical composition of the blood 
were made in 1850 by 0. Schmidt ^ in Borpat. However, SchmidPs 
conclusion that there is a constant withdrawal of water from the blood 
in stages of collapse has been doubted by several authors because he 
used too few control subjects. The following question also frequently 
has been discussed during recent years: Does the b%d, in addition to 
thq loss of water, also suffer a loss of salts, and, if so, to what degree ? 
The answer is without doubt of great importance in the feeatment of 
Afi^tic cholera, since, if water alone is lost from the blood, then we need 
to replfbe it; hut if this is true of salts as well, then the latter must 
also he restored by the injection of an equivalent amount. 

^ Zur Charaeterisiik der epMmisclieii Ctolera gegetitiber verwandten Trans- 
sudationsauomalien. Leipzig, ISSOv 
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Two years ago, Rogers “ stated that there is not only a great loss of 
water in cholera., but, especially in severe ca^es, of the salts (chlorides) 
in projjortionally grcater anionnts than vvatei*, tlie blood becoming 
hypotonic. Therefore, he suggested the injection of hypto-toni(', saline 
solution'and not of a nornial solution such as is nsnally employed, in 
recent papers he describes very favoraljle results by this method of 
treatment. As already mentioned, Rogers bases his treatment on the 
fact that lie found a diminution of the chlorides in the blood. The 
accuracy of his chemical iiietliod of estimating the content of chlorides in 
the blood or blood serum is open to criticism; furthermore, his dilfcaniices 
depend upon results showing that the blood of the average healthy 
Bengalese contains relatively more chlorides than that of Euro|)eans, 

I have undertaken a number of further analyses ])eeaiise.of the im¬ 
portant bearing Avhieh the composition of the blood in cholera luav have 
upon the pathogenesis of the disease and its successful treatment, and .1 
began with a number of cholera patients who tvere brought to the San 
Lazaro Hospital for Infections Diseases. 

Blood samples were taken ftoin a vein in tlie arm of the patient 
before treatment had been instituted. It is often quite difricidt and 
sometimes impossible, especially in the stage of severe collapse, to 
secure even a few drops of blood in this way. In addition to the 
above, material was not abundant this year because the incidence of the 
disease in the city of Manila was very small, only two or three cases 
oceurring per day, and a number of these were children. All the patients 
from whom blood wa*s taken showed the typical picture of eliolem, and 
the cliiiieai diagnosis in each instance hvas verified at the biological 
laberatoiw of the Bureau of Science by a baeteriologie examination of the 
feces. It seemed better, as was done by Rogers, to estimate the chlorides 
as an index of the most important changes in the salt content of the 
blood, rather than to deteimine the total ash, because the latter course 
. never gives such oxact results. ■ ' ' 

Tweijity or SO cubic centimeters of the blcwd were poured into a glass-stoppeted 
weighing-bottle filled with a mixture of oxalate solution and a few drops of 
formalin, the weight of these fltiids having previously been determined. To b(‘ 
used for the determimatioh of the total solids, a secmid sample of 2 to 5 cubic 
centimeters tos at the same time put into a weighed, empty, glass-stoppered bottle. 
Tlie two were then sent to th& , laboratory as quickly as possible, again weighed, 
and weighed portions of the sampled taken for analysis. The content of chlorides 
alone was determined in the first sa^mple, and, as a rule, two parallel analyses 
were made. 

It was my intention to make the first determinations according to Neumann's 
methcMi^ in former esperiments has given very' satisfactory i-esults. 
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Not liaving the usual apparatus at hand, 1 improvised one, but the results were 
too Jow, either because the glass connection, ground by myself, was not 
absolutely tight, or the 3-liter bottle was too lai-ge. i therefore abandoned 
this method and mixed the hlood with 2 or 3 grams of eliemieally pure sodium 
carhonate, dried it in a nickel dish and incinerated it at a ^'cry low temperature 
hut only to the point when all organic material was destroyed, no effort ])eiiig 
made to hnrii the eharcioal. The, incinerated material was extracted several 
times with hot water, the filtrate precipitated with silver nitrate, and the ash 
and filter then washed with dilute nitric acid. The extracts very often had a 
sliglitly yellow color. Tn these leases the following techiiiciue proved to be very 
satisfactory: 

After precipitation -with silver nitrate, the solution was boiled and a 5 per 
cent solution of potassium permanganate added, drop by drop, until a faint 
rose color appeared; the excess of potassium permanganate w^as then reduced by 
a few drops of ferro-ammoiiium-sulphatc solution. The permanganate oxydized 
all the light yellow organic material, the fluid became clear, and at the same 
time the silver chloride became fully flocculent. The latter was determined 
gravimetrically in some cases, and one of the two samples was titrated by 
Volharcl’s method. 

The water content of the blood was detenninecl in the second sample 
by diying at 99° to 100° to a constant weight. Several samples of 
blood serum from cholera patients were also analyzed in the same way. 
Obvionsly^ it is more difficult to secure a sufficient amount of serum than 
it is O'f bloocl, for analyses. For comparison, I analyzed Idood and blood- 
sernm of Filipino boys and students. I found practically the same 
composition as obtains with normal Europeans. 

The second part of the study covered the examination of the blood 
of persons dead of eliolora. While one would expect to find a pronounced 
change in the composition of the blood in cases wdiich die and which 
therefore are the most severe, yet, so far as I could discover, no analyses 
heretofore have bc.nn juade of the blood of cholera corpses. Through the 
(ionrtesy of Dr, Vernon L. Andrews, of tlie department of pathology of 
tiu! Philippine Mtulical hSduml, I reecuved blood samples from a number 
of Filipinos shortly after death,, in whom the post-mortem findings and 
the baeteriologic examination of the feces established the diagnosis of 
cholera. The blood was taken from the large veins of the heart before 
performing the autopsy and samples of from 200 to 250 cubic centimeters 
were secured without trouble. The results of my analyses are recorded 
in the following tables. I also append those of Schmidt and, for 
comparison, some recent ones of normal Mood. 

According to the analyses of Biernacki,® Erhen,® and Dennstedt and 
Eumpf,^ the following values can be, regarded as the normal, average 
Composition of human hlood. 

, ' '^Msahr. hUfk Med. ,(1SM), 24 , 460.'i 

7,Uohr. phyeiol Ohem. {1904), 41 , 42-54. 
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AEON. 


Composition of normal hlood. 


j Solids. 

i i 

Chlo¬ 

rides. 

i 

Na„0. j 

K„0. 

PaOf,. i 

1 

'iPer cmt. 

Per cent 

Per cent 

Per cent 

Per ceM. ; 

|| 19.7 

0.26 j 

O.IB * 

0.14 


i Biemacki, Erben, and Dennstedt- k to 

to 

to 

to 

Ubout0.08 i 

1 II 22.8 

0.28 

0.19 

0.18 

j ; 

i Aron: j 





i K’nTTT(f]|] hlnrvd .. . _j 21.3 

0.265 

..' 


0.085 ! 

1 Blood of M, Rosario who recovered from ! 

i 

i 


1 


j 0.264 

! 



1 '’holOTH - j 19.9 

L , . 1 




Analyses of cholera Mood (Schmidt). 


No. 

Sick. 

Died. 

Solids. 

Chlo¬ 

rides. 

P.O.. 

KaO. 

Na^O. 

Phosph 

Cal¬ 

cium. 

ate of— 

Magne¬ 

sium. 




Per cent 

Per cent 

Per cent 

Per cent 

Per cc7it 

Per cent 

Per cent. 

VII_ 

3 hours — 

18 hours. 

25.26 

0.228 

0.031 

0.194 

0.158 

0.032 

0.090 

TT 

7 hours 

Cured 

23.91 





■ 


j IV- 

9 hours—: 

18 hours. 

25.47 ; 

0,222 

0.075 

0.203 

0,150 

0.046 

0.047 : 

i VI.' 

12 hours- 

10 hours.' 

24.30 

0.259 

0.089 

0.225 

0.140 

0.074 

V--_^ 

18 hours _ 

Cured 

21.94 

0.221 

0.061 

1 0.166 

1 0.172 

_ 


i III_ 

36 hours. 

24 hours .1 

23,90^ 

0.195 

0.081 , 


I 0.111 

0.086 

I_' 

48 hours _ 


21.38 


“■ " . 

0.184 ^ 



_ 









Normal.... 

-—: 

1 S days —! 

21.02 

0.262 

0.077 j 

0.173 

0.190 

0.039 


Analyses of cholera s&rum (Schmidt). 



Solids. 

Chlorides. 


Per cent. 

Per cent 

VII 

13.83 

0.354 

II 

12.01 


VI 

16.08 

0.206 

V 

10,41 

0.805 

in 

11.18 

0.3 U 

I 

. 9.97 
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Analyses of blood of cholera patients (Aron). 


No. 

Name. 

stage of disease at time 
specimen w'as taken. 

Chlo¬ 

rides, 

per 

1,000. 

Water. 

Solids. 

Remarks. 





Per ct. 

Per ei. 


1 

Basil. Pagad — 

Collapse, second day_ 

2.13 




0 

Primit. Agui 

_do... 

•2.24 




3 


Collapse; 8 hours sick; 
recovered. 

77.1 

.. .. 

22.9 






4 

All. Catouj. 

-do _ 


73.8 

20,2 


5 

Mar. Rosario 

Collapse, first day; recov- 

2.27 

71. S 

28.2 

Blood analyzed 



1 ered. 




1 after recovery as ■ 





1 

i 

^ “normal” blood, i 

6 

Juan Tobias 

Collapse, second day; died. 

2.31 

73.5 

26.5 


7 

Kuada Diose. 

-End of collapse; third day- 

■2.30 

71. .5 

28.5 




died. 





8 

1 9 

Rulal. Gonzal .. 

Beginning unemin. 

2.17 

78. .5 

21.5 


Herb, Mercado. 

llrscniin fifth day. recov¬ 

2.25 

78.5 

21.5 


1 


ered. 




I 

10 

Eug. Mendoza..' 
Maxim. Aorro... 

Urmmia sLvth day; died_ 

I)ied„._... 

1.94 

2.45 

77.6 

*22.4 

Bacteriological! y 
not cholera. 






Analyses of serum of cholera patients (Aron). 




Ohio- 




Nanic. 

Slag(' of disease. 

rides, 

per 

1,000. 

Water. 

Solids, 

Remarks. 




Per ct. 

Per d. 


Maximo Aorro__ 

8 hours sick _A_> 

3.44 

87.6 

12.4 

Bacteriologically 
not cholera. 

Maria Albao. 

8 hours sick; collapse- 

3.10 

. 87.1 

1 12.9 

Died sixth day. 

Ino. Villera.. 

15 hours sick; collapse- 

8.15 

85.8 

1 14.2 

Recovered. 

Brig, panjamlmii-.- 

ITnoniia____ 

2.58 

87.7 

I 12.3 

Dieri seventh day. 


Anal^/ses of normal serum of Filipmos (Aron), 



Chlorides 

Water 

Solids 


(per cent). 

(per cent). 

(per cent) 

Fi. 

3.84 

90.6 

9.4 

O-a.: 

3.64 

90.4 

9.6 

Ba, 


91.4 

8.6 
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Analyses of elwlera Mood oMained ai autopsy (Aron). 


Name. 

1 SoliUs. 

Cholo- 
Water, ridea, 
per 1,000. 

P 2 O. 5 , 
perl, 000 . 

CaO. 
per 1,000. 

K.>0, Nn.iO, Protein 
perf,000. perfOOO. N X 6|-. 


; Ft r cent. 

Percent. 

2.24 



Per cent. 


2.13 





97 fi 

1 72.4 




Paul Romano_ 

_ 28.3 

1 73 7 2,10 

!• lo 


1.98 1.29 27.1 

_ , 25,9 

Lor. Caccha_ 

_ 28.8 

! 71.2 2.26 

1 1*30 

0,08 

... 27. 3 


i ;28.01 

il 

1 



1 ...j 127.46 

r . 

! 

1 




All of tile blood samples obtained at autopsy allow a moTe or less 
decided decrease of water and a corresponding increase of solids. Taking 
about 20 per cent of solids as normal, the increase amoimts to as much 
as S.5 per cent. 

The blood from cholera patients, in four cases, shows a decrease 
in the water content of the same degree as'that found in the dead 
Ijodies, but four others had either a normal water content, or only a 
slight diminution. Therefore, it would be but natural to conclude that 
the blood is more highly concentrated in severe cases than in mild ones. 
TTnfortunateiy, there is no accurate criterion of the severity of a given 
ease., but if -we assume that the patients who recover constitute the 
mild cases and those who die the severe ones, then there is not tlie 
slightest indication that the water content bears any relation to the 
severity of the disease. While the number of anabases .1 have made 
is too small to enable us to arrive at any final copclusion, I do not 
believe it will be possible to fix a constant relationship between the 
severity of the disease and the loss of water from tlie blood, because 
the interval of time during which the loss of ivater takes place must 
play an important rdle. 

x4nother fact would seem to be of importance: The four cases with 
a low water content of the blood were in the early stages of the disease 
at the’ time the samples were taken, having been sick for from one 
to three days pnly. The figures for these cases agree well witli the 
results obtained by Schmidt/for his, patients also show an increase 
of solids in the blood in the early, but not in the later stages of cliolera. 
The chloride content : of The , blood is , decreased in nearly all instances 
investigated by nij^-self as well; as by Schmidt, a result which so far 
agrees fully with that of Eogers. 

Is Rogers's concliBion .that the 'felo<?d' Ibaa become hypotonic also 
tforred?hat^ 'seen blood of cholera patients loses water. 

^ mimk blopl/ ,4’«hord<J have a lover 
^ ’(chlorides) k itself 
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does not j)j'ove tliat tlie hloocl has become Injpotonic. The quantity of 
salts is often rediicial in relation to the amount of total solids, but 
this (alien lation is a])t to convey a wrong idea with regard to the tonicity 
of the fluid, ddio (juantity of the salts sliould ])e compared in relation 
to the quantity of water and then it should he deterniined whether 
the loss in salts is pro]')ortional to the loss in water, or greater or less. 
If we do this, we will see that in the samples oldainod rliiriug the first 
three days of the disease we can scarcely speak of a greater loss in 
the salts than would corj*espond to that of -water. Of course, in the 
later stage of the disease, in SehmidTs analyses as well as in my own, 
the water content of the blood is almost normal, while that of salts, 
estimated as chlorides, is below that [>oint. At this time, which corre¬ 
sponds to that of the inumiic stage of the disease, we really wonhl 
liave a liypotonic blood. It is worth noting that Enmpfand Dennstedt 
also found a very great decrease in salts with but slight decrease in 
wat{n‘ in the l)lood of a man dying of nephritis (in iirMemia). 

Tlie composition of tlie blood obtained at autopsy is exactly the 
same as that in the stage of collapse, during which all of these persons 
died, dlio waier in almost all of these instances is decreased to 72 
per cent. I found in tliis blood a marked decrease in the content of 
sodium, and a slight increase in that of potassium and of pliospliorns. 
The results ago'ee with those of the more extended analyses of Schmidt. 
This increase in potassium is readily explained if we consider that 
eliolera l)loo(l contains a higher percentage of I'ed blood cells than is 
normal. Schmidt pays special attention to the increase in phosphorus. 
While I found the same, I do not consider it at all remarkable, for 
the rise in the percentage of red blood cells and protein probably 
ac'connts for tlie higher phosphorus content of the l)loocl. 

ddie analyses of the sera also show a decrease of water and chlorides’ 
in cholera as com])ared with normal scrum. dTe loss of the blood 
ill water, as shown by these analyses as well as by those of 'Schmidt, 
is partly due to tlie loss of the serum in water, but the latter must also 
leave the red, blood cells. The reduction of chlorides and water shovm 
by the analyses of the serum confirms the observation made on samples 
of the entire blood. 

SUMMAKT. 

In the stage of collapse in cholera a loss of water in the blood is 
regularly encountered, accompanied by a corresponding loss of chlorides 
(salts).' This water loss is constantly high in the blood of persons 
who have died of cholera.’ Iii the later stages of the disease, the 
blood again shows an almost norin^ content of water, but the salts 
a;re not replaced to the normal amount. Therefore, the blood at this 
stage has a diminished salt -content and is, hypotonic. 

. ' ' Milnohmer MeA. Wohnschr^ (1905), 52, 393. 




CHOLERA AND CHOLERA-LIKE VIBRIOS ENCOUNTERED 
IN THE PHILIPPINES. 


By Allan J. McLaughlin^ and Eugene R. Whitmoee.- 
[From the Biological Laboratory, Bureau of BcieJice, and the Bureau of Health, 
Manila, P. 1.) 


This paper is presented with the idea of elucidating some (juestions 
which arose in connection with the routine examination for cholera vibrios 
in the stools Iroin suspected cholera cases. 

The primary questions in the study were: (1) Whether any ''cholera- 
like” vibrios in the Philippines might agglutinate in a low dilution 
of a specific anticholera semin and thus lead to error in the ordinai 7 
routine agglutination tests performed for the purpose of ascertaining 
the presence of cholera vibrios in the stools of cholera suspects or 
"'^carriers;” (ii) whether any cholera vibrios lose their morphology or 
agglutinability under any conditions^ hut especially in mixed cultures' 
sent in from the provinces for diagnosis; (3) whether any vibrios of 
the El Tor type could be discovered in the Pliilippines. As the work 
progressed two other questions arose: (4) Whether any of the ^^cholera- 
like” vibrios which do not agglutinate with a,specific anticholera serum 
can under any Conditions be made to acquire such agglutinability; (5) 
whether Dieudonne’s medium is satisfactory for the isolation of cholera 
vibrios from the stools^ and if so., whether it can be used to differentiate 
‘h‘holera-liko” vibrios from true cholera vibrios. Finally, the .question 
(6) as to whether the hog might act as a ^^eholera carrier” in the Phil¬ 
ippines, was investigated. 

The work is not completed, but owing to the departure of both of 
us from the Philippines it has seemed advisable to publish at the 
present time what has been accomplished in the study. 

We selected for the work a series of vibrios isolated by various 
members of the staff and ourselves from specimens of faeces received 
at the laboratory during the summer and autumn of 1909 and first 

^ Passed assistant surgeon. United. States Pnhliq Health and Marine-Hospital 
Service, Assistant Director of Heal% Manila*: 

* Major, Medical Corps, United States Army; detailed to Biological Laboratory, 
S^nreau of Science, Manila, P. Uy 
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divided the oi-ganisms into two grou])?, diolera aiul uoiicliolcTa vibrios, 
as differentiated ])y their reactions with a cliolera serum oi high potency, 
AVe have excluded from the “cholera-like^ vibrios water vibrios which 
mav be differentiated readily from the cliolera organisms, and which 
have no right to be classified as '‘cholera-like organisms; and ictaincd 
ill the class of noncholera vibrios those isolated from human intestinal 
contents or from water and. which are indistinguishable from ihe cholera 
organisms except by the agglutination test, or by Pfeiffer s j’eaciion. 

Table J.—Cliolcra and nonchoJcra rihrios alndlcd. 

OHOLBEA VIBRIOS STUDIED. 

' No. 

i 

Name. i 

1 

1 

Date. , 

Origin. 

Remarks 


1 

i 

1909. ! 


j 

1 

Regala I.i 

May 27 ^ 

Human intestine. 

Typical cholera, I'ampanga. ; 

' 2 

Eegak II- 

Juae 10 

_do.. 

DO. i 

3 

1 


_do_ 

Do. ; 

■ 4_ 



_do_ .— 

Do. ; 

5 


June 20 

_do_ 

Do. 

6 



_do_ 

Do. 




do . _ 

1 typical cholera; first case in Manila, 1909. i 

8 


July 0 

_do_ 

Typical cholera, Albay. i 

9 


,Tuly 9 

_do_ 

Do. 

lU 


Aug. 31 


Typical cholera, Bulacan. 

11 

Di2on _ 


_do_ 

Typical cholera, Manila. 

12 



_do_ — 

Typical cholera, Pangasiuau. 

13 


Oct. 9 

do_ 

Typical cholera, Cavite, . 





Reported as infantile convulsions, Manila, i 

1.*; 




Typical cholera, Manila. ; 

U? 



_ do_ 

Do. ' 

17 

Cavite I-1 


_do_ 

Do. 1 

18 

Cavite II- 


__do- 

Do. 

19 

953. 

. . 

_do_ 

Do. i 

20 

955™. 


_do-- 

Do. ‘ ; 

21 

955 . . 


do. 

Do. ' 

22 

989... 


_do__ 

Do. i 

23 

1029_-_ 


_do_ 

' DO. i 

24 

1038. --... 

__ 

_do_ 

Do., j 

25 

1041- 

.. 


Do. 

26 

ia57._...— 

___ 

—do_ 

Do. 

27 

1101___ 

—__ 

™..dO-_ 

Do. 

28 

. 


„™..dQ —_— 

Do. 

29' 

'■lice. ____ 


do__ 

Do.' 

■ 30 ' 

1131™.--.-._ 


.,..^_do __— 

■Do.'',/ 

'31, 

Oanwiy— .i. . 

June' t. 

.——ho _.i. 

Typical cholera speeinien received on 





- agar affer 15' days id transit from Min¬ 





danao.- 

W 

AtalogatiJi. -- 

July — 


Typical cholera speeimeii on agar, 7 days 


.. ■' .. ! 1 



da. transit from Samar. 

33 

Berezosa-' 

July 7 


li^htcaae; specimen on agar 7 days in ! 


- ' 1 



, from Samar, 

34 

Dewitt —.4_ 



'SfypJloaJ case; dead in 5 hours, Manila. 





caste; sFpecim^ on agar 7 days in 




e>'Vi. n, >' 

,' ’ W^SfDsit from Oriental Negros. 

Xb''i , . 1 . f ‘ * 


V .;.. 
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Table J.— Cholera and nonclinJera vibrios studied —Continued. 
NONCHOLBRA VIBRIOS STUDIED. 


No. 

1 

Name. 

.... _ . J 

Date. 

Origin, 

Remarks. 

1 

2 

1 

No. 135 ... 

1909. 
Apr. 1.5 

Human inte.stine. 

j 

Amrebic dysentery. 

Estcro at Culle Iri.s. 

Necropsy, pelvic peritonitis, salpingitis. 

Post-mortem decomposition of all organs. 

Mild ca.se of cholera. This vibrio found 
in' addition to true cholera vibrios. 

Stagnant pool which received human ex¬ 
cretions. 

Specimen from water left in fishing boats 
after the li.sh had been unloaded. ^ 

From water in bottom of boats after fi.'h 
had been unloaded, 

T’rom fishing boats. 

g 


June G 


4 


Ang, 18 
Sept. 8 

Sept. 11 

do 

.0 



6 






1 

1 8 


do_ 

_do_ _ 

9 


Oet. ?_ 


10 

Navotus A_ 

Oct. 14 

fllams 

11 

Navotas B_ 

...do_ 

dn 


12 


.„do 

.do _ 


13 

Ssi.nOojfls A. 


1 Wfltor . 


14 

Rjindojas B .. 


. do , 

{stagnant water whicli received house 

J wa.stes, including human eserement. 

15 

Sandejns 0 _ 


_do_... 

16 

17 

fiji.rxlpjfiw E 


do 

Carol in a ... 


do 

Large unprotected well without walls, | 

“Efstero de Bilibid’' which receives I 
human excrement. j 

18 

Uflihir! 


do 

19 

RftO 


Humiin intestine. 

20 

.V.R 


do 


21 

371... 


.do_ , 


22 



do 

i 

28 

4S 


do_ 

' 

24 



-do ... 

1 






Grreat difficulty was experienced formerly in securing bacteriological 
diagnoses of suspicious cases of cholera occurring in distant provinces. 
Often tlic examination of the specimens of fees sent was futile. On 
tlie other hand, it was found that if ordinary alkaline agar slants were 
inoculated from the faeces and the cultures shipped in tin mailing cases 
cholera vibrios could frequently be isolated from such tubes even after 
they sometimes had been fifteen days in transit. 

Two points shouklbe accentuated in giving directions to health officers 
in distant places for the preparation of these cultures: (1) To place vpry 
little material on the slant;, (B) to secure the specimen in the first 
twenty-four hours of the illness, if possible. When these directions are 
followed, the tubes often present isolated colonies of cholera vibrios upon 
arrival at the laboratory, and even if they do, not appear so promising, 
recovery of the vibrios froni them is often not difficult by the ordinary 
peptone and agar plate methods / L 
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We have found no media which would diherentiate cholera from non- 
cholera vibrios, although we have had an opportunity to test the elective 
blood-alkali-agar medium of Dieudonne {%) with fresh cholera material. 
Oholcra vihrios grow Imwrkmthj upon this medium, but other cholera^ 
like vibrios also grow well How'ever Bacillus typhosus does not develop 
on it and colon bacilli scarcely grow'at all. Some other intestinal 
bacteria also flourish, hut not luxuriantly, and less care is necessary in 
manipulation because many air-borne organisms either do not grow at 
all or develop so slowly as to be a negligible quantity.. Tested side by 
side with ordinary agar plates, the relative number of cholera colonies 
is enormously increased, they develop faster, and, in favorable cases 
upon direct inoculation without preliminary enrichment in peptone, the 
diagnosis may he made therefrom in ten hours.'^ 

Some of the noiicliolera vibrios which we examined did not differ 
more markedly from cholera vibrios in morphology, motility, cultural 
characteristics, production of cholera-red and pathogenicity, than may two 
individual cholera strains. They develop in peptone with the same 
rapidity and the colonies present the same a])pearnnce upon agar plates 
as do those of cholera vibrios. 

Zlatogoroff, {12} in an interesting article, 1ms called attention to tlie various 
characteristics of the cholera vibrio which have been relied upon for ■ diagnosis 
and found wanting in the past, namely, growth upon gelatine, cholera-red pro¬ 
duction, absence of phosphorescence, absence of hieinolytie power, failure, to 
produce a soluble toxin, and others. He admits the specificity of Pfeiffer's 
reaction, but is inclined to think that agglutinability is a quality which might 
be acquired and lost with surprising facility. He concluded that the life of 
cholera vibrios in water reduced their agglutinability, but that this quality could 
be restored by certain procedures. 

* Zlatogorofif worked with a total of 23 vibrios and a cholera serum with an 
agglutinating limit of 1-20,000. He found that 5 of these strains would 
agglutinate in a dilution of 1-5,000 and he at once considered them to l>e cholera 
vibrios. After one month he noticed that 3 of the others showed agglutination 
in a dilution of 1-500. These had been transplanted once a week and kept twenty- 
four hours in incubators at 37“C. and then at 16® to 18®0. 


* Doctor Bowman of the biological laboratory, Bureau of Science, has used this 
medium in the routine examination of 200 sitecimens, sent by the Bureau of Health. 
The specimens were received as faeces, agar streak cultures, peptone cultures, por¬ 
tion of the intestine, etc. Streak cultures were made directly on the Dieudonnd 
medium. When cholera was present the organism grew luxuriantly, overgrowing 
all others, A loop pf the culture bn the plates was transferred to a drop of aggluti¬ 
nating serum on a slide, and diag^sis quicldy made, while in using ordiiiarv 
alkaline agar plate® was- eqmetitpes to examine several colonies 

before a positive reaetion tW Use of this medium certainly 

‘ ^ m of ali ^pecim^s tent to 
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He passed his organisms through animals (guinea pigs), once in three or 
four weeks, and after 54 generations raised the agglutiiiability so that it was 
exhibited in a dilution of 1-10,000. He was able to accomplish this only after 
he combined animal passage at rather infrequent intervals, with frequent trans¬ 
planting upon good media. Neither of these methods alone sufficed to develop 
agglutinative properties. For example: Culture 15; dose slant; November 
6, no agglutination; November G, i slant, guinea pig, died on November 9. 
Culture peritoneal on agar; November 10, agglutination 1-200; November 24, 
same repeated, agglutination 1-400; the same culture passed through 4 pigs ■ 
without intermediate culture only developed an agglutinative power of 1-100. 

He continued this treatment for three months, at the end of which time 
the vibrio had agglutinated in a dilution of 1-5,000. The culture transplanted 
without animal passage for three months agglutinated in 1-200. 

To summarize his work, there w’ere in all twenty-three vibrios studied: 

5 agglutinated at the beginning in a dilution of 1-5,000; the agglutinating titre of 
the serum was 1-20,000; 18 vibrios did not agglutinate; 10 acquired agglutinative 
properties after six mouths, in a dilution of 1-5,000; 7 remained negative; and 
1 died out. 

ZlatognrotV concluded that during cholera epidemics, in addition to typical 
forms, atypical cholera vibrios which have lost certain biologic qualities may also 
be present in water. In time, under certain artificial conditions, these vibrios 
regain all the qualities of the typical cholera vibrios. He states: “Failure to 
agglutinate these water vibrios does not prove that they are not cholera, 
as cholera vibrios can change into saphropytic subvarieties very easily and 
can also lose their ability to agglutinate with cholera serum.” 

Barrenscheen (1) repeated that part of the work of Zlatogoroffi which 
related to the reduction of agglutiiiability by keeping the vibrio for varying 
periods in water. He found that a cholera vibrio which agglutinated hi a 
dilution of 1-40,000 at the beginning, did not agglutinate above 1-5,Oof) after 
eight days in distilled wmter. Cultures upon agar from the bacterial residue 
after centrifugation was also tested. The agglutinability had dropped to 1-400. 
Restoration or increase of agglutinability was uot achieved after three weeks, 
althongh Barrenecheen succeeded in increasing the luxuriance of growth. He 
concludes that there is a passing out of the agglutinable substance into the waiter. 

To test whether noucliolera vibrios may acquire agglutinability to 
cliolera aeruin, 12 of our own strains which seemed most favorable were 
selected. They ail jiossessed a morphology, motility, and cholera-red 
production similar to those of cholera, vibrios. They were treated in a 
manner similar to that suggested by Zlatogoroff. They were passed 
through guinea pigs between November 1 and 8; December and Jan¬ 
uary, and transplanted upon agar every five or six days. After each 
animal passage, agglutination tests were made with a good cholera samm. 
At the end of two months, with 3 animal passages and 12 intermediate 
• timsplantations, not the slightest change was noticeable in the behavior 
of the organism to cholera agglutinating'serum, ■ 

Our vibrios isolated from hum^^ miestines^ from imter :'or .ottir 
sources loliicli are ne§ativo:';iG. 
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(Aassvfied hij us «.s‘ noncltoleni, do not drvelop af/ glut inability to cliolora 
serum ndivn treuied as descnbed by Zlatogoroff. 

The Tilorios it^olatecl by him from watei' and which 'hleveloped’' ag’glu- 
tinahilitv with cholera seniin in a dilntioii ol 1— lOTHh) must lia.vo l)een 
cholera vibrios. 

For instance, 1iis culture Ko. 15, cited above; with a dose of h slant, on Nov¬ 
ember 6 showed no agglutination; 1 of a slant was injected into guinea pig. 
The guinea pig died on November 0. One transphnit was made on Nov('Uiber 10 
and the agglutination was 1-200. 


On the other hand, we have not been al)le at all to increase aggiu- 
tinahility. 

Preparailon of sera. —fSera were prepared with 10 chnioi'a strains, 2 
E'l Tor strains, and from 9 noneliolera vibrios in the following manner: 
Eighteen-hour cultures on agar were used ; suspensions were made witli 
salt solution. Each rabbit received 4 or 5 injections; the- interval 
between injections usually being seven to eiglit days. Ohio am omits 
injected were as follows: 

F’irst day, 1 loop heated one hour at G0°C., into ear vein. 

Eighth day, loops heated one hour at C0°C., into ear vein. 

Sixteenth day, 5 loops heated one hour at 60°C., into ear vein. 

Twenty-fourth day, !■ slant, living, intraperitoneally. 

Thirty-second to thirty-fourth day, 1 slant, livdng, intraperitoneally. 

On the fortieth to forty-fourth day the animal was bled. 


Sekftion of m animal for the preparation of a specific serum .— 
Kollc and Gotsehlieh (4) tested the normal sera of rabbity ass, hoi'se, 
goat and ox upon vibrios and found that normal rabbit and ass sera 
liad a very slight agglutinating action upon vibrios, while horse and 
goat sera sometimes e.xert an agglutinating action in a dilution of 1-40 
or 1-50. • The small quantity of senmi obtainable from a rabbit is 
usually considered a great disadvantage, but we found that largo amounts 
of good serum could be obtained by the following procedure: 


The bleeding apparatus consisted of an ordinary, large test hibc with a 
rubber cork perforated to admit two glass tubes, A short piece of rubber tubing 
and a long slender needle is attached to one of these glass tubes; the other is 
connected with tlie vacinun pipe by about a meter , of heavy rubber tubing. After 
steriiizsation,vthe: needla is 'inserted' below the .etisifonn cartilage 'and a 'trifle 
to tiie left, and then pushed upward into the pericardium and heart. After 
passing through the integument the needle in passing upward meets very 


slight resistance until the pulsating heart is encountered, but with a slight 
additional pressure it passes through the ventricular wall and blood begins 
to drip into the tube. The vacuum js turned on to facilitate the flow. In this way ' 
10 to 15 cubic centimeters cau'l^'without trouble at one bleeding. 

' ,Ral>Mt 8 tttay h €1103^% 4 ayB^ the product of the 
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way plenty of swaun is available and the rabbits are apparently iiii- 
liarined by tlie operation. 

In 1<S95 the use of cholera in the dilTerential diagnosis between 

cholera, and similar vibrios was roeomniended by Criiltor and Durham CD and 
at about the same time hy Pfeiffer and Kobe (9). 

The relation of nonspocific vibrios whieh resenjbled cholera, to the latter was 
clearly detined and the ahstdiite speed (icily of the cholera vil)rio demonstrated hy 
the work of Kollo and Cotsehlich (4). 

They found that many vibrios existed which morphologically and biologically 
were indistinguishable from the real cholera organism, except by the use of a 
specific cholera serum. Such a specifui cholera serum which agglutinated cholera 
organisms in a dilution of 1-5,000 or 1-10,000 had no more effect upon noncholera 
vibrios than normal serum ’from the same species of animal and sera prepared from 
noncholera vibrio.s had as little effect upon cholera vibrios. 

Strong agglutinating cholera serum, in consequence of it.s ricluiess in cholera 
agglutinin in dilutions of 1-2,000, 1-3,000, 1-5,000, .serves for differentiating 
cholera from nonspecific vibrios. Kobe remarks that differences in the agglu- 
tinahility of individual cholera strains make little difference, as the strains most 
refractory to this reaction will show positive results in an hour. 

Kobe and lus co-woi'kers were unable to i)rodiiee a serum with the noncholera 
vibrios wliich had any more effect upon genuine cholera vibrios than normal rabbit 
serum. He noted a great variatio]i among the intlividual cholera strains in 
morphology, motility, cholera-red production, pathogenicity and cultural charac¬ 
teristics, and pointed out the unreliability of any or all of these characteristics 
and the absolute necessity of employing the agglutination test before making a 
diagnosis. With the e.xeeptioii of the old laboratory strains of Pfeiffer and 
Hankin, which seemed to be extremely susceptible to all agglutinating cholera 
sera, Kobe’s cholera sera agglutinated the majority of cholera strains in a dilution 
1-2,000 to 1-5,000, occasionally in higher dilutions, hut in no in.stance did a cholera 
strain fail to agglutinate in a dilution of at lea.st 1 to 1,000. 
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Table II .—Agglutination tests — Continued. 
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Table ll.—Agglntinulion tests —Continued. 
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Table II. —Agglutinatwi tests — Continued. 
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Table II .—Agglutination tests — Continued. 
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Table Il.—Aggluiination tesis—Continued. 
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Table II.- — Agghitmation tests — Continued. 
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Table II .—Agglutinutiovh tests —Continued. 
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Sande_._ _______ 












MftlflhfTO _ _ _ 

+ 

4 

4 








i 

Hftgonov- _ _ . _ 












Crani _ _ 

_ 











■NaTotfl^ A _ _ _ _ 

— ’ 











'Nin.vntAS R ... .. 

- 





■ j 






Sandejas A _ r ___ 












PandajasTl _ . . _ 

4- 























RiliWd 

_ 

_ 










Oapns V _ 





.. 1 







llflmh’na 

4_ 





. i 






King A______— 

4- 

4 

4 

■f 

-;--i 

4 ' 

4 

4 

4 

± 


KingB___ 

4- 

4 

4 

4 

4 

4 

4 

, 4 , 

4 , 



Rf59 




i 







5BS.. . ___ 












871 

— 

~ 










76 _-__ _ __' 












48 —___ 












9,i'’ __. 
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Table II .—Agglutimtion tests — Continued. 


i 

h 

d s' 
as 

Serum King B. 

> Culture. 

'p 

1 

O 

1 

1 

d 

8 = 

2 1 2 

I 

7 

S 

o 

Cjf 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

j- 

+ 

4- 

+ 

+ 

■7" 

-1- 

+ 

+ 

+ 

-r 

-f- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-r 

-i- 

+ 

+ 

-1- 

■f 

+ 

-'r 

+ 

j- 

+ 

+ 

+ 

± 

.t. 

+ 

+ 

-H 

± 

± 

± 

± 

+ 

i 

± 

± 

± 

± 

Berezosa _ 


Ramon- - 

Sueero-- 

G. Robles..... 

Aniceta..... 1 _ 

Suegang--- 

Calderon . .... .. 


King B.. 










•rs . 









4R. . 



- 







971 


















>jAthC 









8ta. Monica.. _ _ __ 









8ande __ _ 









Randejas A 









Randp.jna Tl ..... 









Gaptia _ _ 
















Culture. 

Salt solution. 

Normal rabbit 
serum 1-10. 

Serum No. 2. 

! 

! 


rjt 

2 

■ J 




+ 

. + 

+' 

+ 

+ 

+ 

+ 

+ 

4- 

+ 

+ 

+' 

+ 

+ 

+ 

+ 

+ 

+ 

+ ' 
+ 
+ 

+ 

+ 

+ 

+ 

+■ 

+ 

+ 

+ 

+ 

+ 

-f 

tr. 

' + ■ 

+ 

+ 

+ 

± 

tr. 

± 

■ ■± 

± 

± 

± 




5?,, , .. .. ■ ^ 

■- 

A . : .. .. . 

R , , . , .... ' .. 

R ., ___'_1..,...-.. 
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Table IL —Agglutination teats — Continued. 




Serum No, 4, 



Culture. 

S 

J 

O 

p 

r 

1 

§ 

c5 

8 

0\ 

1-4,000. 



+ 


! 

, 

._ ’ 


-1 


-i- 





-I- 




4 

tr 


-i 


'r 

.1 


__ 

2 .... 

+ 



.j. 


4 

4 ' 

-t. 


1 


± 

S ... _ _i 

-i- 

1 



1 

fi .. .. ___ -i 


■1 


' 

-I- 

± 

.i 


■ 






d 

o 

So 

esA 

Serum No. 5 


Culture, 

o 

"S 

cc 

is 

o a 

6 

g 

1 

1-1,000. 

i 

1-2,000. 

Abalogan__ 

Rerszosa. 

- 


! 

.j. 

4 

-) 

- 

Leon_____ _ .. ,. . .. .. 


_ 


j 



Solitana__ ___. . 




tr. 



2..... 













E 





4- 


fi.. 



4. 

-U 












Serum 

No. 6 


. 

Culture. 

2 

! 

} 

8 



.Abalogan_. _ ., ,, . . 



tr, 

tr. 



* * 

Berezosa__..... 





Leon_- . ...,...,. 






SoHtana_ . .. 


. 





2...__ ....' . 



4- 

-1- 

4* 


7 

tr. 

tr. 

tr. 

.■____ . „ 





5______ __ 




i 

fi , ■ . ' ' ' 



1 

T 

+ 

4' 

'' 





tr. I 
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Tablk II. — Affglutination tests — Continued. 


1 

1 

i 

Serum Sandejas A. 

(’ulture. i 

2 i 

-.i 

Ol 

i 

d 

in 

] 

i 

I ! 

i 

I : 

1 

O i 

i 

O 

_i 

g 

o 

! 1-4,000, 

' 1-8,000. 



— 

+ 

+ 


j 


1 





























1 




~ 








r., . 










tr. 

+ 









tr. 



— 






d- 

































THb 








Nr^t.hi’l . 

-1- 








Sta. Monica_-_ 








Sanrlft _ _ __ _ ___ 








Mfl.ln.V>on . _ _ .. .. . 








Hagonoy _ ___ 

+ 

+ 








Orpni 








OapilS _____ 








T'In.vnta,.s! A . . _ 








Nayofivs "R .. 








Sandejas k .... 

Sandejas B__ 

Oamlina_ __ 

d- 

4 

4- 

4- 

4- 

+ 

4- 

+ 

+ 

4- 

+ 

4- 

± 

± 


■ -f 

r 

H- 








B. Rnblfl.«i _ _ 








Thirty A * 








King B _ _ ____ _ _ 








S69 - . _ 







_i 









„ .. 

ft7t 








7.'^ 








48.... 

21 

4- 

4- 

4* 

4 

-1- 

+ 

i: 


























































































420 


M’LAUGHLIN AND WHITMORE, 


Table IL—Agglutination tests —Continued. 


. 

Serum Sandejas B. 

Culture. 

1-50. 

1 f 

s 

, 1 - 1 , 000 . 

1 

11 - 2 , 000 . 

- -- --- 

- 





_ 



T 

tr 

_ . 





_ 




tr 

_ 




tr 

_ 




tr 





tr 

_ 




tr 

__ 





- 









tr 











_ 



TRR „ , . 


_ 








Notbil . 


— 



Saude_____ 





Rta, 1 Vfuuic«. . > . . . 

tr 

_ 



Mftlahon ___ __ _ _ __ 





Hftcrnnnv 










Nabotas ___________ 


__ __ 



Nabotas B___ 















Sandejas A_ _ ' _ _ __ 

+ 


+ 

+ ± 

Sandejaa B_ 

+ 

+ +. 

1 'f 

+ i- 

CflrnUnfl. . 


_ _ 



Bilibid___ 





King A _ _ _ ___... 





.KingB. _ „ _... . ,,, 





B. Robles_..._ _ 





869- — ___- .-.,. 





568_. ,., . . 





371........ 





75__ __ . . 





. 48 


4 . 

4 , 

4- 4- 

'21-_—'_—_:__ ■ 




f IE 
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Table II. — Agglutination tests —Continued. 


Serum Navotas B. 


Culture. 


o 

Hip 

1 

1-100. 

1-200. 

: 

I 

1 

1-1,000. 

1-2,000. 

1-4,000. 









1 











4- 


















4- 


_ 







+ 









± 


__ 








_ 

_ 







tr 










_ 

_ 







4* 

_ 

_ 









_ 






185 __ __ 


_ 

_ 








_ 

_ 









_ 








_ 

_ 






_ 

_ 

_ 

_ 






Malabon. _ __ _ _ __ _ _ 

+• 

+ 

_ 






Hag"eney . 



_ 






ArAjiri 

_ 

_ 

_ 






A,.. _ ... . ...... .. . 

•f 

+ 

+ 

+ 

•f 

■ + 

-f 


± 

B ... . , .. . . . _. 

+ 

■f 

d- 

+ 



± 








Sandejas A •__ _ _ _ 

' + 

± 

_ 

— 





Saudejas B _i_i. _____ _ _ 

+ 

+ ■ 

•tr 






- r.flT*Alina . - ....... __ 



_ 






Bill hid 



_ 






King' A __ _ _____ 

± 

__ 

_ 






King B _-__________ 









R BnblM . ^ 



_ 






fifiii .. : ....._ 

— 

_ 

_ 






5fiR , , . , ,.n. 

_ 

_ 







871 ' , . 



_ 






75 _ . 



— 






4R , . , , ., .-. -- 

+ 








91 , 

— 
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Table II .—Agglutination tests — Continued. 


1 


4.i 


§ 





Culture, 

1 

'3 s 

ai 



Ja “ 




Berezo-sa_ 

- 

— 


_ 

_ 










G. Robles____r_ 












1 Siifgang __ _ 



1 Calderon.. .. 



‘ King A ... ... _ ..-. 



King B 



i SfiCl 

~ 


: 568. 



75 - _ .... . .. , . 



48.. 



; S71____ 






i Notbil. 



Sta. Monica_ . . 



; Sande_:.... 



i SandejasA_ ___ _ .. .. 



Sandejas B __ . 



i Gapus_ 



! 




Serum No. 869. 


I 



1 - 1 , 000 . 
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Tablp: II .—Agglutination tests —Continued, 


Serum No. 568. 


Culture. j 

! 

1-50. 

1-100. 

1 

1 

O j 

g ’ ^ 
o 1 § 

^ I 

o 

§ 

f 

j 1-8,000. j 


- 

- 

1 + 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 i 1 1 1 i 1 1 i 1 




1 






j 


1 

Leon..1_ 




—1 


! 







; 












































_ 1 _ 

■■■__■ ■ 







+ 

+ 

tr 

+ 

+ 

1 + I 1 1 1 1 1 i 1 1 1 1 1 






ia.5 














■NTnt.hil 














Pft.nrlA 







Vsilahnn 







Wngfonny 







NwOtM A... 







■NrR.vntfls B 







SftnrtAjflS A 







Sandej’as B___ _ 







IRih-hid 







Cfipus ., ■ 1 ■ , ■■ ■ -. . 

+ 

+ 


■f 

+ 

± 

Omni. . _ 

B B/v^Ias . 







TTi-n^A 

+ 

+ 

d' 

-Jr 

± 

+ 

“ 






King B.... 






Rfi<) , .,, , . 






....._____.... _. ____ 

+ 


-1- 

4 

+ 

- 

ftyi , , , . 








48_ 

d- 
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Table Il.—Agglutinatmi «es«s—Continued. 





Scrinn No 

48. 

Culture. 





d 

d 

8 



g 

d 

g 

s 

o 



s 

rjl 

o\ 

lO 

iH 

c^i 

i 



r-i 
























„ 








„ 

_ 























_ 








— 





^ i 

































__ __ _ 1 










_ 






Notbil_ _^ 








• . 








Sta. Moniftft ^ _ _ ‘__ 





_ 



FTagenny 








Orani ___ ^ _ 


_ 






Navotas A- _ . _ 








NavntasB.. ... .. 








fFapiis . 








Sandejas A_ _____ 

+ • 

+ 

+, : 

+ 


+ 

± 

Saiidejas B ... . . _ _. 

+ • ■ 

H- 

+ 

-f 



± 

Carolina 







. 








TTinf A 








King ®___ . 








B. Robles_ ...... 








869. .. 








"568.. 








371.. 








75-...._____ __ 








'. ;48'- .. .' ' .. , 

-f. i 

. . 

-j- 




± 

21.-^,^. _'.. , .. ,.• . . 
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Table II .—Agglutination tests —Continued. 


Culture. 

d 

d 

2 

Serum 

§ g 

T 1 

Orani 

T 

S 

o 

2 

o 

o 

o 

o 

? 1 
r-i i 


+ 

+ 

+ 













t 







; 

Solitana____ 






-1 

Ramon_____ 














n. Rubles.. _ . .. _ _ .... _ 





















Maquio__ 














Pal Of on__ __ 







185 ... - .. , 







Iris. 






j 

Notbil_ 






; 

Pta. Moniea _ _ 







. --- __ _ __ _ 







Malabon _____ 







prn.gonoy _ _ __ _ _ 







OranI..^... 

Nfl.votfls A _ ... _. 

+ 

+ 

-1- 

+ 1 

+ 

+ 

Navotas B__ 







Sand ej as A___ 







Sandejas B___' 







Bilibid___ 







Capps _ _ _ __ ____ 







R ■Robles _ _ ... .. ... . _ 







King A___'_ 







King R... - ^ ‘ _ ,__ .. 







Rfi9 .,.,. 







fiftS . , .. 







871 . ..... 







7R .... 









A8 









9:1 .. , . . 
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Table II .—Agglutination tests —Continued. 


Abalogan.. 

Berzosa.—. 


Leon_ 

Solitana. 

Ramon.. 

Lucero.. 

C. Robles_ 

Dizon_ 

Anicete. 

Maquio_ 

Sucgana_ 

Calderon ____ 

135. 

Iris... 

Notbil. 

Sta. Monica, 
Sande_ 


Malabon_ 

Hagonoy. 

Orani.. 

Navotas A. 

Navotas B_ 

Sandejas A_ 

Sande j as B_ 

Gapus- 


Bilibid_ 

B, Robles.. 

King A—.. 

King B.. 


56S... 

371.... 

75_* 

'48__ 


Serum Nolbil. 


± i 


! '000 ‘I-I 
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Table IT. — Agglutinaiion tests —CoiitiiiiiPtl. 

„ ■ Serum Santa Monica. 


mal 



Agghdinalion .—Various observei‘s have noted a delayed or slow ag¬ 
glutination and spontaneous agglutination of certain strains. The re¬ 
sults of agglutination usually were noted by us after the tubes had been 
placed for one to two hours in the thermostat at 37and for three 
hours at room temperature. One cholera strain reached the limit of 
agglutination only after twenty-four hours; two,otliere only after twelve 
hotos; the rest were positive within three hours. With all fresh cholera 
strains the results could be noted within three hdurs. One noncholera 
and onechoJet^; httain ■ were, discardeh' 'because of their tendency to 
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spontaneous agglutination. These organisms had been kept upon labora¬ 
tory media for many months. 

We found no instance of spontaneous agglutination, delayed agglu¬ 
tination, or diminished agglutination when working with fresh cliolera 
strains, but in eyery instance they agglutinated promptly to the limit of 
the specific serum and showed no tendency to spontaneous agglutination 
in salt solution or serum other than specific cholera serum. 

Marked differences in the agglutinability of vaxioiis cholera strains 
of similar virulence usually does not exist. However, the four strains, 
Abalogan, Berezosa, Leon and Solitana, required for agglutination much 
stronger concentrations of cholera sera than the other cholera strains. 

These were supposed to be strains of true cholera. They had been 
isolated from typical cholera cases and agglutinated in the routine 
manner by cholera senun in a dilution of 1-200. They wem kept in 
ordinary agar 'medium and transplanted about once each montli during 
July, August^ September, and October. In November, cholera scrum 
Eegala II agglutinated all of the other cholera strains in a dilution of 
1-2,000 -f and did not agglutinate the four above mentioned in any dilu¬ 
tion weaker than 1-200. 

These cultures were carefully plated and the serum test repeated, 
with the same result. Each of the four produces in a rabbit a serum 
which agglutinates the homologous vibrio; the other three strangely 
acting vibrios, and all the cholera strains, in dilutions of from 1-1,000 
to 1-2,000. 

Eonr new cholera sera were prepared from the freshly isolated cholera 
strains, numbered 2, 4, 5 and 6, and the results may be seen in Table 11. 
With these fresh sera (numbered 2, 4, 5, and 6) it will be noted that 
the strains Abalogan, Le6n, and Solitana were not affected in the same 
manner as other cholera strains, although the differences were not so 
great as that shown by serum Regala II. 

The lowered agglutinability of these four strains was not in evidence 
with all cholera sera. With the four homologous sera, and with one 
of the Tor sera (King B), these strains were agglutinated to the limit. 

It cto Hot be said that the agglutinability always bears a fixed relation 
to the, viiaffmce of an organism^^^^ avirulent lajxoratory cultures, 
Pfeiffer, Hankin, etc., are particularly angceptible to chol^^ Q-ggln- 
Hnating in weaker dilutions than recently isolated strains. 


The'hsemolysmg^ quaHty- pf certain' tibHos has been the cause of 
'mneh diBcusaian. / ' 

^ diatmet fr(pt 
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Meimcke(6), Muhlens and Von Raven( 7 ), Schumaeker(11), Neiifeid and Hsen- 
del (8), demonstrated that'certain cholera strains possessed hjcmolysing properties. 
These workers used cultures which had been kept for a considerable time upon 
laboratory media. Kraus(6), working with fresh cholera cultures, was unable to 
find a strain with haunolysing properties. 

The haemolytic action of our vibrios was tested by the simple method employed 
by Ruffer and also by the method of Kraus, One loop of an eighteen-hour culture 
was suspended in 5 cubic centimeters of normal salt solution. To 0.5 cubic cen¬ 
timeter of this suspension, 0.5 cubic centimeter of a o per cent suspension of well- 
washed blood corpuscles was added. The mixture was placed in the thermostat 
at 37 ° and results noted after two hours, four hours, and twenty-four hours. This 
method was also used by Neufeld and Hcendel. By this means Ruffer found no 
strain of cholera with hsemolytic properties, while Neufeld and Hredel found that 
several cholera strains were capable of producing hiemolysis. However, none of 
these were freshly isolated. 

Our cholera vstraius, both fresh and old^ uniformly failed to produce 
hsemolysis with these methods. Both El Tor strains examined were 
hsemolytic, as well as 18 of the 22 noncholera vibrios. The results are 
shown by Table III. 


Table III. —HcBmolytio tests, 
NONCHOLBRA VIBRIOS. 


Name of cnlture. 

Ruffor’s method/suspension 
of live vibrios. 

Kraus’s method, 0.1 cc. 3-day 
bouillon, killed to 1 cc. 5 per. 
cent suspension red cells. 


2 hours. 

4 bonus. 

24 hours. 

2 hours. 

4 hours. 

24 hours, j 


4- 


4 4 . j 



-{■ 4- ! 

1 t 

Notbil... 

+ 

+ 4- 

i- + 4- 

. 

4 

4- 4- J 



4' 

4 4 , -j. 



.4 4 -4 



- 1 - -I- 


'+■ 

4- + 


>j. 

•f 4- 

4 - .j- 4 , 


J , 1 . 

4 . 4 . 4 - 


•f 

h 4- 

4 - 1 - + 


J .j 

. 1 ^ 4 4 















iH.fi 

_ 

, — ' 

— 



_ 

Navotas A ... . 

' -i- 

4- -i- 

4- 4' + 


tr. 

4 

N avotafl B_ ____ 

4- 

4 . .[u 

4 - .|. .{, 


tr. 

t. 

Sanflfijas A , . .., 

,4' 

-t i 

4" 4- 

p y 4 . 


tr. 


B_' 

4- + 

4 . 4 . . 


tr. 

i 

OapiiH , , . 

-f 1 

T r j 

4 - 4 - -|- ! 


tr. 

; 4 - 4- 

4 4- h 

Billbid___ 1 

' 

4- I 

4 '* -f 


, tr. 

. y 

... ■ .... 



4. 4. 4 ., ■ 


4 . 

.4 4. 

SAfi : . . . J 

. 4 - , 

4. 4, 

4, 4. 4. 


4- 


■RflS' "... . 



4. 4. 4. 


4. 

' ,4 4 . 








'.'w.,' .... ...,; '. .'... 

:■+' ■ 

4- 4 ■ 

4. 4, 4- 


4" 

"t, . '' 

' 48 ' V 


4. .4, 

'4, ^ ‘4- '4. 


.■4- V 

: ^ 4 - 4t ' 

. --- 


... 4' '. 

4. '4 '4:'; 



*4 
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Table III .—Hwmolyiic tests —C^ontiinied. 
CHOLERA VIBRIOS. 


Name of culture, 


King A (El Tor),. 
King B (El Tor).. 

Abalogan_ 

Beremsa_ 

Leon--- 

Soli tana_ 

1131.. 

1108.. 

1104. 

1101 . 

1051. 

10S8„.-_ 

1029. 

954. 


952,. 

1021 , 

758- 

604- 

622- 

&45- 

492- 


Gavite I. 

Cavite II_ 

Lorenzo C_ 

Santiago_ 

No. 4 Taytay. 
Miraflores — 

Bautista_— 

B'. Robles_ 

Suing- 

No. 30—,— 


'Regalal— 
:Regala 11*.. 

David,__ 

Nicolas 

Camay.. 

Ramon.. 

Sueero... 


G. Robles.. 
Suegang., 
Dizon-- 


Anicete.. 


•Maquio.. 






Ruffer’s metbod, suspension 
of live vibrios. 

Kraus’s method, 0.1 ee. ILdiiy 
IwmiUon, killed to 1 ec.5{ler j 
cent suspension nal cells. 

12 hours. 

24 hours. 

48 hours. 

12 hours. 

24 hours. 

48 hours, 







' 

■i -i -1- 





‘ ‘ 






























































_ 


















— 






_ 






— 






_ 











_ 

_ 





_ 

_ 











_ 

_ 





— 

' — 






_ 


i. 

* 


' — 

_ 




1 “ 


— 




— 


_ 




— 

i, ' ' 

_ 





— ' 

_ 





- ■ 






_ 

! _ , 






1 






i — 




■ 

j ■ 






■'_ 






i' ' —' 

i ' 




’ ,_; ' . 

! '■ _ 







i ' 






1 ''» ■ 






1 - 

—.. 

'.f—...... 








1-^" 

: _; 





' ..Is -( 

, 

1 





I'M-j 

imk 

, j ' Aj. I 1, 

' A", 

'rr' >' '1 


— 
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Tarle III.— H(emoIy1ic Contitnied. 


Name oi‘ culture 


. No. 3 _ 

No. 4_ 

' No. 0 _ 

' No. 0. 

I 902-. 

i Bctonio..., 
Caballero-S- 
Mendoza .. 

046. 

074. 

000 -—. 

I 125. 

j JCacarias —. 
j Salvador.. 

! Turlac. 

I Lloret.. 


DOES THE HOG ACT AS A “OHOLERA CARRIER” IN THE PHILIPPINES? 

Because of the extent to which the hog acts as a scavenger in this 
Archipelago, it seemed advisable to determine whether or not that 
animal conlcl act as a cholera carrier under natural conditions. Accord¬ 
ingly, two partly grown pigs were selected for feeding, while a third 
was chosen as a control. 

After carefnll}^ ascertaining that there w’ere no cliolera-Hke vilirios 
in the stools of any of the animals, two w^ere led three twenty-four 
lioiir agar slants of a recently isolated cholera vibrio, mixed with 
faeces from a normal man and made faintly alkaline with sodium 
carbonate. The stools of these two pigs were examined daily for a 
week, but we w^cro never able to isolate a vibrio from' them. The ex¬ 
periment was repeated on the same animals with the same result. 
Finally) each , one of the pigs was fed a litre of fresh rice water stool 
from cases of cholera in San Lazaro Hospital, hleither showed any 
bad effects from the feeding and again we were unable to isolate a 
vibrio from the fa;ces from either pig in an examination made each day 
for ten days. As we were endeavoring to simulate natural condiiaons, 
we did not try the effect of neutralizing the contents oi the pigs’ stomachs, 
nor similar procedures. 


! RuiTer’s method, suspen.sion 
I of live vibrio.s. 


i 12 honr.s. 124 honr.s. 48 hours. 


Kraus’s method 0.1 ce. 3-day 
bouillon, killed to 1 ee. .5per 
cent snspensimi red cells. 


12 hour.s. ‘ 24 hours. 4K hours. 
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MCLAUGHLIN AND WHITMOKE. 


SUMMARY. 

We have not been able to add anything to what is already known to 
questions numbered (1) and. (2). Every vibrio in our list which agglu¬ 
tinates in a 1 to 200 dilution of specific anticholera serum is a cholera 
vibrio, while none of the noncholera vibrios agglutinated in a weaker 
dilution than 1 to 10. On the other hand, four of our cholera vil)rios 
did not agglutinate equally with all of our cholera sera; with some they 
did not agglutinate in a weaker dilution than 1 to 200. It is noted 
that three of these vibrios had been in mixed cultures on agar for 
about seven days, in transit from the provinces, hut whether fiiis liad 
anything to do with their lowered agglutinability we are not prepared 
to state. 

None of our agglutinating strains were hemolytic, so that we have 
not found any vibrios of the El Tor type in these Islands. 

We have not been able to make ^^cholera-likeC^ vibrios acquire agglu- 
tinability with cholera sera. 

Dieudonne^s medium is satisfactory for the isolation of cholera vibrios 
from the stools, hut it does not assist in separating cholera vibrios from 
^^eholera-like^c vibrios. 

We have not been able to show that the hog acts as a ^^cholera carrier'^ 
under as nearly natural conditions as possible. 
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THE SPECIFIC CURE OF YAWS WITH DIOXY-DIAMIDO- 
ARSENOBENZOLP 


By Eichaed P. Steowg, 

{From the Biological Laboratory^ Bureau of Science, Manila, P. L) 

In certain portions of the Philippine Islands yaws, or framboesia/ is 
a very common disease. In some of the smaller towns lying near Manila, 
for example Paranaque, Las Pinas and Bacoor, it occurs much more 
frequently in children than in adults, a considerable percentage of the 
former being infected. In the course of a search of an hour or two 
I was able to find in the neighborhood of a dozen or more cases of this 
disease in each of these villages. 

The disease is not only highly disfiguring, but it is very contagions and 
usually runs a chronic course, frequently preventing the patient from 
working and sometimes eventually disabling him. The treatment hitherto 
has been, most unsatisfactory and usually must be very prolonged 
before success is obtained. Wliile cures after long periods have frequently 
resulted among the better classes affected, as a rule the disease is one 
of very long duration and yields but slowly to medication. Some of the 
eases reported in this paper demonstrate these points. Even the patients 
who can be seen in the dispensary and hospital as a rule become dis¬ 
couraged with the treatment long before a cure resxilts, and usually 
abandon it. The successful treatment of this disease in the cases among 
the lower classes frequently encountered dn the smaller towns hitherto 
has been entirely impracticable, for the reason that it usually has been 
impossible to persuade and also to cause individuals to take a prolonged 
coui’se of medication, which, to be successful ultimately, frequently 
must be pursued for many months. 

Manson states that yaws runs a chronic course and lasts for wdeks, months, 
and years. The duration depends on the general health and idiosyncrasies of 
the patient as well as on Jiis hygienic cenditions and the treatment employed., 

According to Baniels the usual duration of the disease is two or three years, 

^Preliminary remarks on this subjeefe'werte made before the Manila Medical 
Society on September 5 , 1910 , where photographs and one of the cured patients 
were presented. , , ' 

* Commonly known among tbi natives as bubas, . - ' , > ' , 
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but on tlie parts of the body where the epidermis is thick, sucli as the soles of th(‘ 
feet, it may persist for much longer periods. 

Scheiibe believes that the duration of yaws varies between a, few weeks and 
several years, and that the treatment, food and hygienic condition of the patient 
influences the time. 

According to Castellani, unless the disease becomes extinct after the secondary 
stage, it may (‘xtend to many years, deanselnie states that tranilaesia runs a 
chronic course varying from several weeks or months to a number of yeu.rs. 
Firth describes yaws as a chronic disease, the secondary eniption 1a.si.ing from a 
few months to two years. 

THE SPECIFIC CHARACTER OF YAWS. 

It is not my intention liere to enter into a prolonged rlisciission of the 
question of the speciiicity of yaws as a disease. Almost all observers 
agree that it is not identical with syphilis. Blieube and Firtli are 
inclined to support the original idea of Hutchinson that yaws was the 
original disease from wdiicdi European syjdiilis has l)ooii ovoIvihI, or that 
the two diseases developed from a parent form, each having lieen modified 
by being propagated by different races in different cliniates. Manson, 
Castellani, Jeanselme and Plelin regard them as specifically distinct. 

I have had abundant opportunity for the observation of all fo4*nus of 
yaws in several tropical countries for a number of years and my own 
opinion, based largely upon clinical mateiial, histologic examinations, 
experiments in inoculation and serum I'caetioris carried on in this lab¬ 
oratory, as well as upon the experimental work of others, is strongly in 
favor of the view that yaws and syphilis are distinct. 

I believe that while the two diseases are certainly closely related from 
an etiologic standpoint, yet they are different affections. Since the 
discovery of the specihe organism of yaws, Treponema perte7iuis,, by 
Castellani in 1905, a number of observers have cai'ried on comparative 
morphologic studies betw'een this organism and Treponenia palUd'imi. 

Pxowazek, Blanchard, Martin and Levaditi have discussed the slight morpho¬ 
logic differences between these organisms; these however are not sxjfficiontly 
constant or dc’lnite to serve as a means of differentiation. On the other hand, 
inoculation experiments, both in man and animals, appear to have resulted in a 
more definite dlistinction, Charlouis in 1881 inoculated a native suffering from 
typical yaws, with syphilis. A primary indurated syphilitic cliancrc developed, 
and a typical secondary syphilitic eruption followed. This experiment apparently 
has not been repeated in man, although a number of observers, Bestion, Powell, A. 
Nicholls and others, have reported cases of, yaws which subsequently have con¬ 
tracted syphilis. 

Neisser, Baermann, Halb«r^kdt)0iv and Castellani have shown that monkeys 
successfully inocxilateff with do,not thereby become immune to syphilis 

and .subsequently may be with the IjaiUr disease and vice versa, apes 

inoplai^ w|^ itp firambcesiisu Halber- 

, ^ ^ thei! Wop in im 

to froxp their experii* 
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Levaditi states that monkeys immunized a^'ainst yaws do not acquire any 
iiiinmnity for syphilis, but monkeys immunized against syphilis acquire partial 
immunization for frambmsia. Asliburn and C'l-aig found that monkeys of the 
species Oi/nonioUius phUippincn^sifi Gleofl'. are susceptible to yaws, but not to syphilis. 

Caslellaiii applied the Bordet-Gengou complement fixation reaction to yaws 
and concluded from his experiments that it avus possible tii demonstrate the 
existence of ,s])eeiflc yaw.s antibodias and antigen. The technique be employed 
was similar to the usual one recopimended by Wassermann, Neisser and Bruck. 
Goat’s corpiLscles and rabbit’s lisemolytie serum were used. When extracts of 
yaws papules wei;e added to serum from monkeys which had been inoculated 
successfully with yaws, the reaction was positive. When the reaction was per¬ 
formed with extract of syphilitic eondylomata, nr extract of a primary syphilitic 
sore (in place of an extract of yaws papiile.s) and with yaAvs serum, the reaction 
was negatiA’'e-, also, when performed with extract of yaAv.s papules and with serum 
from a monkey immunized for syphilis, the reaction was negatWe. From these 
and other experim(;nts, (.’astellani concluded that it is possible to detect specific 
antigen in the yaAVs ])apnles and in the spleens of cases of yaAvs; and specific yaAvs 
antibodies in the blood of monkeys treated by inoculation with yaAvs material; 
also that yaAvs antibodies and antigen are <lilferent from syphilitic antibodies 
and antigen, and therefore syphilis and yaAA'-s dificr specifically. 

Bowman, in this laboratory, also performed'a few experiments with the com¬ 
plement 1 finding reaction in case.s of ayaAvs and syphilis. He found in the usual 
AA’-ay as suggested by Landsteiner, Neisser and Poetzl, that when an extract of 
guinea pig’s heart Avas added to the serum from a case of syphilis, the reaction 
Avas positive. Red blood cells of the ox and immune haemolytic rabbit serum 
were employed. On the contrary, when the extract of the guinea pig’s heart was 
added to a serum from a human ease of yaw's, the reaction aa’us negative. When 
extract of yaAVs papule.s AA'as added to serum from yaws patients, the reaction 
AAms positive. Bowman concludes that the serum from cases of yaws does not 
bind complement Avhen the extract from a guinea pig’s heart, is used, and that 
his experiments furnish additional evidence of the nonidentity of syphilis and 
yaAvs. 

Hoffman, on the other hand, reported a case of yaws in which Bhiinenthal found 
the Wassermann reaction positive. Ziemann did not think the diagnosis of this 
ease definite. 

There seems Utile doubt but that cases of syphilis have sometimes been diag¬ 
nosed as those of yaws, and in some of the recent literature pictures are found 
of cases diagnosed as yaAVS in which the lesions appear to resemble rather- those 
of syphilis and in which the diagnosis of yaws from the pictures would seem hardly 
justified. 

While this article was in the course of preparation, H, .’Nichols’ articles in the 
‘'Journal of Experimental Medicine” and “Journal of the American Medical As¬ 
sociation” AAwe received. Nichols reports that rabbits can be infected in the 
testicle with the sproch^tse of yaws, and that the eomplement fixation reaction 
has been tried on rabbits so infected and bas been positive in several cases.^ In 
the experiment he employed acetone insoluble liver extract as antigen, and the 
human corpuscle and rabbit hsemolytic system. On the other hand, the reaction 
failed in his hands in the case of a negro suffering from, yaws and in two monkeys 
infected with .the same disease.' ^ , ' y ■ ^ , ; ' 

' B'fuek Tepoj:ted'''a''pcisitive,Wassernu!'nn ireaetion.-in a'patient AVhd .^ve;,a history 

’ * He also reports the favorable intuenee, of; dioxy'^diamido^arsenobenzol on the 
experimental lesions produced in the* testicles of tour of these rabbits. , 
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of having had yaws five years before. However, it appears that the observer would 
hardly be justified in drawing definite conclusions in regard to the diagnosis 
of this case since the lesions might have been those of syphilis. 

Until we have more information on tlic (lue.siion ot tha com[)lement 
binding reaction, it would be unwise to draw any absolute conclusion irom 
the result of the experiments with it in relation to yaws and sypliilis. 

However^ thorn the other data submittedat is believed tJiat tfie s[)ecificity 
of yaws as a disease lias been shown and it is not doeined noecssary 
here to present further the evidence based upon clinical and ])atliologic 
observation. 

TREATMENT FORMERLT RECOMMENDIfi). 


The consensus of opinion of those who have had a wide personal 
experience with yaws is that the treatment of the disease is usually 
unsatisfactory. 

Manson writes: 


All are agreed as to the propriety of endeavoring by good food, tonics and 
occasional aperients to improve the general health. Most are agreed as to the 
propriety of endeavoring to procure a copious eruption by stimulating the func¬ 
tions of the skin by warm demulcent drinks ; by a daily warm bath with plenty 
of soap; and, during the outcoming of the eruption, by such diaphoretics as 
liquor ammonise acetatia, guaiacum, etc. Confection of sulphur is also recom¬ 
mended as a suitable aperient; it may be taken frequently in the early stages 
of the disease. All are agreed as to the propriety of avoiding everything—such 
as chill—^tending to repress the eruption; warm clothing is therefore indicated. 
Many use mercury, or potassium iodide, or both, after the eruption is fully de¬ 
veloped. These drugs have undoubtedly the power of causing the eruption in 
yaws to resolve. Some practitioners rarely use them, or, if they do so, only at 
the latest stages of the disease considering that relapses are more prone to occur 
after their too early employment. Mercury, owing to its pronencss to cause 
anaemia, is less frequently employed than potassium iodide. Where the eruption 
is persistently squamous, or papular, arsenic is frequently prescribed. Some 
touch the yaws with sulphate of copper; some apply nitrate of mercury ointment; 
others iodoform ointment; others leave them alone, confining their local measures 
to the enforcement of cleanliness. When the soles of the feet are attacked, the 
feet ought to be soaked in warm water to soften the epidermis, which should 
then be cut away sufficiently to liberate the subjacent yaw. Ulceration must 
be treated on ordinary principles. During CpnvaleacMce, iron, arsenic and quinine 
■are indicated, ■< ■ ; ,'"■■■ : ' 

Schenbe favors internal treatment with mercury and iodide, and states that 
Schuffner has communicated to him that the small number of oases which do 
not yield to such treatment are uaually very favorably influenced by Zittmaun’s 
decoction. After antisyphilitic .tireaianent^ arsenic is recommended, particularly 
in weak and anasmic patiesnts. Xiookl qolutjlons of sublimate, and touching with 
carbolic acid, nitric add, mercuric nitAate^ Cp^ppet sulphate, silver nitrate, appli- 


of tincture of iodme^ or .di> and mercuric salve are 

re0«imen<^e^4 In Mthcuretting with a 
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application, while Hirscli recommends one part of lactic acid, and eight parts of 
• nitrate of mercury ointment for this purpose, 

Plehn states that mercury and iodide should in all cases be tried. Cauteriza¬ 
tion of the lesions with a hot iron or sharp curetting of them is not recommended. 
Bismuth paste is preferred for local treatment. In native children calomel poivder 
is advised for internal administration several times daily in doses of 0.002 to 0.01 
gram, according to the age. In case the eruption is not too extensive, it is 
recommended to cover the lesions with calomel powder or grey salve. Painting 
with a thin paste of calomel and salt water is also advised. For ulcerating 
granulomata about the lips or corners of the mouth an alcoholic sublimate solution 
1 to 100 or 20 to 30 per cent chromic acid solution is recommended. A contin¬ 
uation of the treatment after disappearance of the lesions, in order to prevent 
their return is not thought to be necessary, 

Castellani states, the long duration of frarahocsia and its gi'eat contagiousness 
render it a serious malady. Patients suffering from it are unable to attend 
to their work. In Ceylon the majority of European practitioners use mercury 
and potassium iodide. Others affirm these drugs to be quite useless, and believe 
that cleanliness and good and abundant food are quite suiScient to bring about 
a cure. In Gastellani^s clinic the conclusion arrived at was that potassium iodide 
was the most effective means of treatment. He states that some eases may 
recover spontaneously, but this is certainly the exception, not the rule. The 
potassium iodide should be given in large doses; in adults, 15 grains (1 gi-am) 
and ill children 5 grains (0.33 gram), three times daily. Occasional cases are 
met with refractory to treatment, and tertiary lesions are often intractable. 
Mercury is of very little use as a rule. In some very stubborn cases a co-urse 
of potassium iodide, followed by one of atoxyl injections is recommended. Cas¬ 
tellani further states:—‘An important point often overlooked by the practitioner 
is that the treatment should.be prolonged for a considerable time aftei* the com¬ 
plete disappearance of the eruption, inasmuch as clinical experience, as well as 
experiments on inoculated monkeys, prove that the specific treponemata may, 
and do persist in the lymphatic glands and internal organs long after the cutaneous 
manifestations have disappeared. Local treatment consists chiefly in keeping 
the skin scrupulously clean, washing the eruption twice daily with a perchloride 
of mercury solution (1 to 1,000) which greatly, allays the itching. The ulcerated 
lesions may be dusted with iodoform, euruphen, or boracic acid. Mercury oint¬ 
ments may be benefieial, but in our experience are not sufficient to hinder second¬ 
ary pyogenic infections. Caustics are not called for unless the ulcers become 
phagedenic. In such cases pure carbolic acid is best. Though the external 
treatment may be useful, one must bear in mind that it is not, as a rule, sufficient 
alone to cure the disease.’ 

Jeanselme believes that mercurial treatment has a certain influence upon yaws, 
but it does not prevent relapses. The author treated sixteen children from 3 to 
12 years of age with mercury. They took, regularly during fifteen days from 
two to four tea spoonfuls of "liqueur de Van-Swieten,” according to the age of the 
child. The lesions; dried up rapidly, tod became covered with thin, sulphur-yellow 
crusts. When the author was obliged to terminate the experiment, five of the 
patients had a clear skin; the lesions in nine patients were visibly ameliorated; 
only Wo of the children did not receive any benefit fjrom the treatment. Dressings 
Vtod lotions: of sublimate are‘S^id: to influence very faWrably the eruption. ♦ Jean- 
selme states that potassium iodide emiployed' in the same doses as in syphilis has 
an unquestionable action upon yaws. It cadBes : tfhe eruption rapidly to recede. 
In obstinate cases cauterization "^O^Otative ulcerations with sulphate of 
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copper, with acid nitrate of mercury, and scraping with a curette, following with 
igneous cauterization, gi^es good resiiltH. 

Firth states the first essential in the actual treatment of the attack to ho tin; 
cleansing of the patient by means of warm baths and soap. Special care must 
be taken to avoid chills, us exposure to cold often causes a, disappeariuicc of the 
eruption, accompanied by much constitutional disiurbaiiee. The food must ho 
nourishing, consisting of fresh meat, fish, rice, yams, ami diliumt drinks, comhim'd 
with medicinal tonics. Locally, disinfectant lotions of boric oi* ca,rl)olic acids, 
or of corrosive sublimate, are of the first importance. The acid laociiou of the 
secretion from yaws tubercles has suggested the ^ise of a.lka,li iis a local dressing. 
Both Modder and Rat state that excellent results follow the uk(', of lotions con¬ 
taining either bicarbonate of soda or carbonate of ammonia of the sirengtli of 
ten grains to the ounce. Sulphate of copper is eiri(*a(dous as Ji topical applica¬ 
tion; so likewise are iodoform and weak nitrate of mercury oiiiinKuit. The use 
of mercury in this disease needs the utmost care and snpervisiou, as its abuse 
has been largely responsible in the past for the severity and fatsility of many 
cases; it cun not he regarded as a specifiG remedy for ike dlmise, as it is for 
syphilis, but, given in minute doses for a short time, mercury seems to act as 
a beneficial alterative. Of other internal remedies, iodide of ixdassium with 
arsenic is very valuable, while in some cases iron and sulphocarbolal e of cadcium 
are of the greatest benefit. Arsenic is very successful in the cases in which the 
eruption is badly developed or scaly, as in the pian durte variety. When the feet 
and hands are affected, prolonged soaking in hot water is often required in order 
to soften and remove the thick epidermis; the expo.sed yaws growth can then 
successfully be treated on the lines indicated above. During convalescence iron 
and arsenic .should both be administered over long periods; while iu all stages 
of the afl'ection perfect cleanliness and the best hygienic conditions arc needed, 
both for the sake of the sick and of those brought into contact with them. 

Woolley recommends potassiiun iodide internally and local applications of 
bichloride of mercury followed by iodoform. 

Daniels states that probably no drug iiifluenees the duration of the disease. 
Mercury and arsenic certainly do not. Potassium iodide is tnieertain in its 
action- The eruption will sometimes disappear rapidly when iodides arc given, 
but even in such cases when the use of the drug is continued, fresh mmptions 
appear. The use of iodide is therefore limited. Ijoeal apidicationa that merely 
serve to keep.the granuloma clean are valuable, but oseharotics and irritants, 
although they may destroy the yaws, are likely to cause tlm formation of scars. 
The painful granuloniata on the feet are best renuwed by the action of iiitTi<‘ 
acid, acid nitrate of mercury; or silver nitrate. 

tMs stimmaiy of the literature of the treatraent of the disease, 
ityappears that a; Buinber of eirtkeut authors,,, T;egard, its local treatment 
as very important, and that even the most successful drug {poiassium 
iodide) frequently fails to produce a cure,, and that in fhany cases the 
treatment of yaws, to he suecessM, mtist, be a tery prolonged one. 

. Bmawic OTfTMBKT Of TaWS. 
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edging my ilianks to him i'or the opportunity to try the effect of this very 
valuable preparation. Because of the favorable results which were being 
obtained with it in the treatment of syphilis, the idea naturally suggested 
itself to try tlie remedy in yaws on account of the morphological and 
biological relationship which exists between the sj/irochadm giving rise 
to these two diseases. Twenty-five eases in all have been studied and 
treated. A report of the cure of three of the most striking of these was 
made before the Manila Medical Society on September 5, where photo¬ 
graphs and one of the patients were exhibited. The discussion of all 
of the work has been withheld until the present time, in order to ascertain 
if relapses would occur. So far there has been no evidence of a relapse, 
and the cases have all remained cured, although the great majority of 
them were treated over four months ago. 

The preparation was received in hermetically sealed capsules. These 
were opened, and the solution always prepared imuiediately before being 
inoculated. Dio.xy-diamido-arsenobenzoh as Ehrlich has stated, is not 
readily soluble, and to obtain a satisfactory solution for inoculation, 
his suggestion as to the most satisfactory means for the solution of the 
monochlorliydrate was followed. From 0.3 to 0.4 gram of the preparation 
was placed in a glass vessel, moistened with a few drops of methyl alcohol, 
and thoroughly rubbed up with a glass rod. From 20 to 30 cubic centi¬ 
meters of distilled water were then added, tlie stirring with the glass 
rod being continued. When the solution was apparently complete, 5.5 

! N ' 

cubic centimeters (for 0.3 gram of the preparation) of an — sodium 

hydroxide solution w^ere slowly added, stirring with the glass rod being 
continued. The precipitate, wdiich forms on this addition, was then 
slowly redissolved. 

The injections were given deep into the gluteal muscles, from 15 
to 20 cul)ic centimeters of fiiiid usually being injected in’ one place. On 
the following day and tlie day after there was usually some reddening, 
swelling and induration of the skin and underlying tissues in the vicinity 
of , the point of the inoculation. In no instance did suppuration result, 
nor any unfavorable symptoms develop. Occasionally a transitoiy rise of 
temperature was noted a few days after the injection. In some of the 
cases, pain was complained of after the injection, sometimes lasting for 
from 10 to 24 houi^s, or sometimes,even longer, but as k rule no great com¬ 
plaint was made. A number of the inoculated eases have been among 
young children who did not cry, either during the inoculation or after 
it; tLsually they did not care tp play about for the first 24 hours following 
:the,inj'eotiom One,'European'suffering'with syphilis who'was'givena 
large injection into iho buttoqk, suffered,..severe pain, lasting for nearly 
,24 hours. This case was given. a peeond ifijecto intravenously twenty 
days later., Mo pain whatever followed. 
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It was found that in every instajiee for the cases of yaws treated a 
single injection of the drag was sufficient to produce a cure, even though 
a number of them showed tertiary lesions witli ulceraiions. No local 
treatment was used with any of the patients, nor was any other treat-ment 
internal or otherwise administered after the injediion. A few c-ast's had 
previously been treated with iodides; tliese wera disconiiimod a few days 
before the injection of dioxy-diamido-arsenohenzol was given. 

NOTES OF THE CASES TREATED, 

The notes of the cases treated are as follows. Photograplis before 
and after treatment frequently were secured where opportunity was 
favorable. 


Case 1 .— (Plates I and II.) Felixberto; male, age 11 years. Diagnosis, yaws 
secondary stage; duration of the disease, about one year. 

The lesions are situated anteriorly over the forehead, nose, cheeks, uppejr Up; 
chin, chest, upper arms and forearms, thighs and legs. These consist of raised, 
mushroona-like, sharply circumscribed granulonaata measuring from 1 to 5 centi¬ 
meters in diameter and about 1 to 1.6 centimeters in tbickness. They are in 
general circular in outline. Frequently the lesions have coalesced. On the right 
ankle is an excoriated lesion apparently the result of traumatism, and on the 
right forearm just above the wrist is an ulcerated granuloma. The patient has 
been under treatment at the St. Luke’s dispensary for the past two months. For 
about seven weeks he has taken five grains' of potassium iodide three times daily, 
Before this he took syrup of iodide of iron, Ijocally, he was treated with 
bichloride and salicylic acid dressings, these being applied every few days. The 
treatment has apparently had no effect whatever on the disease. A smear from 
one of the granuloma stained with Giemsa’s solution showed a few spirocliEete. 
Plate I shows the patient as he appeared after two months of the treatment as 
described above. All of these measures were then discontinued and the patient 
given an injection of a solution of 0.28 gram of dioxy-diamido-arsenobcnsjol, half 
of the solution being injected into each buttock. On the fourth day after the 
injection it was reported that the lesions- were disappearing. The patient was 
seen by the author one week after th^ injection. The granulomatous loHlons had 
almost entirely disappeared. In twelve days the skin was perfectly smooth; the 
lesions had entirely disappeared, apd only pi^entation of the skin remained where 
ther.-granulomatous^ lesions' formerly'existed,, Plate'll represents a photograph 
taken at this time. The skin was everywhere perfectly smooth. Examination of 
the urine one week after the injection showed it to be normal. The case since 
has remained entirely well.® ' 


Case 11. (Plates III and IV,) Gonzales; inale, age 5 years; duration of 
the disease 8 months. The lesicais are scattered over almost the entire face, 
neck, upper arms and forearms, hypogastric region, thighs, legs, ankles, and 
posteriorly over the neck,, shoulders, arms and forearms, back, buttocks, 
thighs, legs and anjdes.' The chest abdomfen are particularly clear. The 
lesions consist of granulomata measurir^ from about d!3 to 1.5 centi¬ 
meters in diameter, being sligh% ddn and being covered, 

^ Mi W ihe 
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papules shows spirochaetse. This child had been treated previously with native 
remedies but with no favorable results (see Plate III). He was given an 
injection of 0.25 gram dioxy-diamido-arsenobenzol dissolved in 20 cubic centimeters 
distilled water, one-balf of the amount being injected deeply into each buttock- 
Mne days later the lesions had completely disappeared, as may be seen from 
Plate IV, which was taken at that time. The skin was then everywhere clean 
and smooth, and only pigmented patches, more marked on the legs and arms, 
remained as an evidence of the pre-existing lesions. There has been no relapse, 
and the patient since has remained entirely well. 

CcL&e III .— (Plates V and VI.) Fausto; male, age 9 years; states duration of 
the disease about two months. The lesions are situated on the forehead, neck, 
shoulders, left arm, at the bend of each elbow, forearms, thighs and legs, and 
posteriorly over the back, buttocks, thighs, popliteal spaces, legs and ankles. 
They consist of granulomatous tumors and papules sharply circumscribed, meas¬ 
uring from about 4 or 5 millimeters to about 4 centimeters in diameter. On 
the forehead and neck the lesions measure about 4 centimeters in diameter, and 
are distinctly granulomatous and raised for a distance of about 0.5 centimeter 
above the surrounding skin. The same character -of lesion, although smaller in 
diameter, occurs at the bend of the elbows and over the region of the left popliteal 
spaces; elsewhere the lesions are more distinctly papular in character. On the 
left heel is an ulcerating granulomatous lesion (see Plate V). A smear from 
one of the papules shows spirochsetce. There are t\vo other members of this boy’s 
family afflicted with yaws, the father and brother. The brother’s condition is 
reported as Case No. IV. The present patient was injected with 0.3 gram of 
dioxy-diamido-arsenobenzol in 20 cubic centimeters distilled water, the injuction 
being given into the buttocks in the usual manner. Nine days later the lesions 
had practically disappeared. Dry, scaly patches remained in the left popliteal 
space, and anteriorly at the bend of the elbows and over one spot on the neck- 
The lesion on the left foot was covered by a clean scab. These scaly patches had 
disappeared, and the ulcer on the heel entirely healed, five days later. (See 
Plate VI.) The case since has remained entirely well. 

Case IV .—^(Plates VII and VIIL) Enrique; age 4 years; brother of Case HI; 
duration of disease 2 years. The lesions are situated particularly about the 
lower lip and chin, the right axilla, bends of the elbows, forearms and thighs, 
and posteriorly in the right axillary fold, at the bends of the elbows, the gluteal 
fold, buttocks, popliteal spaces and legs. They consist of ulcerating granulom¬ 
atous masses measuring 5 or 6 centimeters in diameter, raised in some instances 
a centimeter and a half above the surrounding skin, and partially covered 
by yellow crusts. There are large scars over the back of the legs, right thigh, 
ankle, and numerous small pigmented patches on the legs, arms and a few on 
the chest, the results of healed lesions (see Plate VII). Smears from the 
ulcerating lesions reveal several forms' of bacteria and spirochatse. The patient 
was given an injection of 0.28 gram of dioxy-diamido-arsenobenzol. Nine days 
later a very remarkable change had taken place in the lesions. These on the 
arms and legs were very greatly reduced in size, but had not entirely diaap- 
p^red. However, the appearance of the remaining lesions was entirely unlike 
that of granul<^ata, they being cpimposed mostly of contracted scar tissue. The 
lesions about the mouth had' almost .disappeared, a thin scab being visible on 
the chin. Some of these changes; niay he noted in the photograph, Plate VIII, 
fig. 1. Unfortunately, tie photograjiheir lad ,nb| another plate with him so that 
no posterior view of the patient could be "taken at this time. The patieiit was 
seen twelve days later and agaih eisiatoined and photographed' (see Plate VIII, 
figs. 2 and 3)* ;-The lesiona were ihed' almost healed with the exception of a 
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small scab at the bead of the left elbow anteriorly and another posierioiiy, and 
a scab over the right popliteal space. The skin since has become entirely edean 
and the patient has remained well. The lesions in this case were of a most 
severe character. 

Case V. —Apoloiiia; femalej age 9 years; mother also infetded (see Case IX) ; 
duration of the disease 4 years. The lesions consist of an nlc('rated granuloma 
over the left ankle, apparently a tertiary lesion. Over the right internal mal¬ 
leolus there is a large fimgating mass with much scar tissue about it; there 
are also gi'aniilomata about the toes and many scar.s a.nd pigmented patches on 
the right leg. Above the knee on the left thigh there is a large scar measuring 
about 10 centimeters in diameter. There is also a large scar on the outside of 
the knee of the right leg. Over the chest, abdomen, and back there arci numerous 
scars and patches of pigmented skin where previous lesions have apparently 
existed. Spirochaetm were present in a smear from one of the lesions. The 
patient was given 0.3 gram of dioxy-diamido-arsenobenzol, injected as usual into 
the buttocks. She could not be found nine days later, but was seen tvamty days 
after the injection, when the granulomatous lesions had entirely luialed, and she 
since has remained well. 

Case VI. —^Teodorica; female, age 6 years; duration of the disease 3 years. 
The lesions consist of an ulcerating granuloma on the left heed; pigmented patches 
over the buttocks, posterior surface of the left leg; and the abdomen. Over the 
sternum there is a scar measuring about 4 centimeters in diameter, There are 
also large scars over the right side of the neck, which ai‘e reddened and have 
evidently recently healed. There are two granulomata measuring about 3 and 4 
centimeters in diameter on the right side of the neck and one of the left forearm 
measuring about 3 centimeters. A smear from one of these shows spirochsetoe. 
The patient was given 0.28 gram of dioxy-diamido-arsenobenzol in the usual 
manner. Fifteen days later the granulomatous lesions had entirely disappeared. 
On the heel was a small clean scab. When seen one week later the heel also was 
perfectly clean. There has been no return of the eruption. 

Case YU. —Ciriaco; male; age 16 yeai*s; duration of disease ten months. The 
lesions consist of an ulcerating granuloma situated above the right ankle, and 
measuring about 6 centimeters in diameter. Over the left external malleolus 
there is a small ulcerating patch measuring, about 3 centimeters in diameter. 
There is also a small ulcerating granuloma over the left great toe. A smear from 
this shows spiroehsetai and a few bacteria. There are pigmented patches scat¬ 
tered over the skin of the whole left leg and over the thigh. These patches are 
evidently the results of healed l^ions. The chest and back are clear. The 
patient was given 0.3 gram of dioxy-diamido-arsenobenziol in the usual manner. 
He was seen nine days later, when the lesions had almost disappeared. Twenty 
days later they had^ entirely healed, ^ He has since remained well. 

T7/4-*-^Buenaventnra,; age 10 years;, duration of disease stated to be 


eight months. „ The lesions consist of'a„'granulpmatous ulcer , situated above the 
left ankle, measuring about 5 centimeters in diameter. There are smaljer uleer- 
ated granulomata over the right ankle. TTiere are pigmented patehee over the 
knees and over the back of the thighs and legs. On the neck there are four 
papular tumors measuring about 1 altimeter in diamete^. A smear from one 
of these shows spirochsetse. .The patient given 0.3 gram of preparation 
in the ns^l and whed seen tmiy later the skin smooth and 

the active lesions enl&jly, hoflddj, no retntn of them. 

deration of disease 
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smear from one of tliese revealed spiroelitetse. The patient was injected with 
0.4 gram of tlie preparation in tlie usual manner. Twenty days later the active 
lesions liad entirely disappeared, leaving pigmented patches of smooth skin where 
they had formerly existed. 

Gase X—Bernardo; male; age 22 years; duration of disease one and one-half 
years. There is an ulcer measuring 3 centimeters in diameter, evidently a 
tertiary lesion, situated on the left ankle and a small fiingating mass on the 
left toe. There are numerous pigmented patches and sears over the posterior 
surface of the legs and back. Spirochsetae were found in a, smear from the fun¬ 
gating mass. The patient was given 0.4 gram of the preparation by injection 
in the usual manner. Twenty days later the lesions had entirely healed. He 
since has remained well. 

Case XL —Tomas; age 11 years. The lesions consist of about thirty papil¬ 
lomata situated over the shoulders, arms, forearms and knees. They are sharply 
circumscribed, and measure from about 4 millimeters to 1 centimeter in diameter. 
A smear from one of these shows a few spirochsetie. Three-tenths of a gram 
of the preparation was injected into the buttocks in the usual manner. Ten 
days later the lesions had entirely disappeared, leaving only slightly pigmented 
areas where they had previously existed. 

Case Xll. —Castor; age 18 years; duration of disease about 14 years. The 
lesions consist of granulomatous tumors measuring from 5 centimeters in 
diameter, situated anteriorly over the right ankle, over the right external 
malleolus, above the right knee, and posteriorly over the right ankle, over 
the left ankle, ^above the heel and above the left knee. They are usually cov¬ 
ered by yellow crusts. Over the left elbow posteriorly and the right ankle 
there are old scars. A few spiroehietce were found in a smear from one of the 
granuloma. The patient was given 0.3 gram of the preparation in the usual 
manner. Fifteen clays later the active lesions had entirely disappeared. I have 
not been able to see this patient since that date. 

Case XUL —(Plate IX.) I^on; age 12 years; duration of the disease a little 
over a year. No others in the family have yaws. The lesions are situated 
anteriorly over the forehead, neck, axillae, bends of the elbows, knees, legs, 
ankles, scrotum, penis and foreskin, posteriorly over the neck, shoulders, posterior 
surface of right arm and forearm, both elbows, back, left thigh, gluteal fold, 
posterior surface of legs and left heel. The lesions consist of granulomatous 
tumors varying in size from about 5 millimeters to 3 and 4. centimeters in 
diameter, usually covered by yellow crusts. On the lower legs a number of the 
granulomata are circular in outline, the skin in the center being depressed. 
Evidently ulcerations will occur in these central areas should the case remain 
untreated. There is an ulcer on the left lieel measuring aboxit 3 centimeters in 
diameter. On the scrotum, penis and foreskin there are 9 papillomata measur¬ 
ing about 4 to 5 millimeters in diameter. The granulomatous tumors are raised 
from 0.5 to 1.5 centimeters above the surface of the skin. For the character 
and distribution of the lesions Plate IX, figs. 1 and 2 may be consulted. Three 
tenths of a gram of the preparation was injected in the usual manner into the 
buttocks. Twenty days later the lesions had entirely disappeared, the skin was 
everywhere perfectly smooth and the ulcer on the heel entirely healed (see Plate 
IX, figs. 3 and 'l). Since this time the patient has remained well. 

:Case XIX—^(Plate X.) Candidoy age 10 years; duration of the disease 2 
years. The lesions are Situated anteriorly ov^r the chin, left side of neck, helow 
-the Ihft shOhlder, i,at the'bend pi thd left'■ elhow,, the right'forearm, the left^ thigh, 
both knees, right leg and right ankle^ and posteriorly over the peck, shoulders, 
back, buttocks and right leg. The lesiops consist of patches, round or irregular 
, 98151 -- -8 
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in outline, sharply circumscribed,, some as small as 3 millimeters, but generally 
4 or 5 centimeters in diameter. They are usually covered with yellow crusts, 
although in some instances they show reddened summits. They are usually raised 
about 0.5 centimeter above the surrounding surface of the skin. Tlierc are many 
pigmented spots on the anterior surface of the thighs, which are cvi(l(*ntly the 
result of healed lesions, (^or the distribution and character of tlie lesimis see 
Plate X, figs. 1 and 2.) The patient was given 0.3 gram of ilie preparation 
in the usual manner. When seen twenty days later, the lesions had entirely 
disappeared, the skin was everywhere entirely smooth, only pigmcaited patches 
remained where the lesions had previously existed (see Plate X, figs, 3 and 4). 
He since has remained well. 

Ca^e XP.—(Plate XI.) Nicomedes; age 8 years. The lesions are situated 
over the left eyebrow, chin, about the left shoulder, the arms, bends of the 
elbows, left forearm, knees, legs, left anlde, and posteriorly over the buttocks, 
gluteal fold, thighs and legs. There is a superficial ulcer measuring aljotii 4 
centimeters in diameter over the right heel. The lesions consist of grauuloniatoua 
tumors measuring about 3 millimeters to 3 centimeters in diameter. They arc 
sharply circumscribed, and raised about 4 or 5 millimeters above tlm surrounding 
skin. Many of them are covered with yellow crusts. Some of the Hinalhir lesions 
appear as reddened papules, others as mushroom-Hke granulomatous nuisses. 
For their distribution and character see Plate XI, figs. 1 and 2. The patient 
was given 0.3 gram of the preparation in the usual manner. Twenty days 
afterwards the lesions had practically entirely disappeared (see Plate XI, figs. 
3 and 4). He since has been well with the exception of having contracted a 
severe ease of scabies, in some of the lesions of which Sarcophts scahei was found. 
No urticarial eruption followed the injection. 

Case XF/.—(Plate XIL) Felix; age 12 years; duration of the disease 8 
years {?). The lesions are situated anteriorly over the chin, neck, left axilla, 
on the right arm, below the right axilla, the bends of the elbows, above the 
knees, the left foot, over the fourth and little toe, and posteriorly over the neck, 
shoulders, back, elbows, forearms, buttocks, above the popliteal spaces, legs and 
right anlde. The lesions consist of papillary granulomatous tumors varying 
from 4 millimeters to 3 centimeters in diameter, round or irregular in oxrtline, 
and raised about 5 millimeters above the surrounding skin. They are usually 
covered with yellow crusts, or when not so covered they are red in color. Small 
blood vessels may be seen traversing these as a net work. Numerous pigmented 
spots are present oyer the knees, legs, ankles and buttocks, the result of older 
lesions. On the fourth toe of the left foot there is an ulcerating gi-anulomatous 
lesion. For the distribution and character of the lesions see Plate XII, figs. 
1 and 2, Tlie patient was given 0,3 gram of the preparation in the usual manner. 
Twenty days later the lesions had entirely healed, the skin was everywhere 
smodth, only very slightly reddened areas of sjsin remained where they had 
'preyiousiy/existed' {see-PIate'XII, figs. 3 .and 4). 'The patient since has remained 
'entirely,y^ell; : 


Gd$e XVII. —Pisteban; age 12 years;, duration of the disease one year, The 
lesions consist o-f papillary granulpmata sitijated anteriorly the shoulders, 
bend of the left elbow, and posteriorly over the left elbow. They measure about 
2 to 3 centimeters in diameter, and are raised above the surrounding tissue. 
Over the right heel is a partially ulcerated; granulomateus lesion measuring 
about 3 centimeters in diameter* ard wmaerous scars over the chest, which 

are the result of old lesions. The was given 0.3 ;of a gram of the 

' .prfparai^pn te tfe daya’dfter the injection 
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the lesions had entirely disappeared, and the skin was everywhere entirely 
smooth. He since has remained well. 

Case XVin. —^Jiian; ago 8 years; duration of disease 4 months. There is an 
ulcerating granuloma measuring about 3 centimeters in diameter situated over the 
anterior surface of the right leg. Over the left leg, posteriorly, there are five 
granulomatous lesions measuring 5 millimeters to 1 centimeter in diameter, covered 
by yellow crusts. There are numerous scars over both legs which are the result 
of earlier lesions. The patient was given 0.3 gram of the preparation in the 
usual manner. Twenty days later all signs of the lesions had disappeared, the 
skin was entirely smooth. He since has remained well. 

Case XIX ^—(Plate XIII.) Francisco; age 24 years; duration of the disease 
7 months. He is- unmarried, and has never had syphilis. No scar on the penis. 
The lesions are situated anteriorly over the neck, shoulders, chest, abdomen, 
arms, forearms, and thighs, and posteriorly over the neck, shoulders, hack, arms, 
buttocks and legs. The lesions consist of numerous small pappillomata measur¬ 
ing from 2 to 4 millimeters in diameter, sharply circumscribed, and raised from 
3 to 4 millimeters above the surrounding skin. Some of the larger ones are 
('overed witli yellow crusts. For distribution and character of the lesions see 
Plate XIII, figures 1 and 2. The patient was given 0.4 gram of the preparation 
in the usual manner. Fifteen days after the inoculation the skin was perfectly 
clear and smooth (see Plate XIII, figures 3 and 4). He since has remained well. 

Case XX. —Tiburcio; age 10 years; duration of the disease is stated to be 
one month. Evidently yaws has been present for a longer time. The lesions 
are situated anteriorly over the right chest, .below the clavicle, left breast 
below the nipple, both forearms, scrotum, left thigh, above the right knee, and 
posteriorly over the forearms, left buttock, both thighs, legs, and left ankle. 
The lesions consist of gi-anulomatous tumors measuring usually about 1 to 3 
centimeters in diameter, sharply circumscribed, round or irregular in outline, 
and raised for a distance of abont 4 or 5 millimeters above the surrounding 
skin. Many of them are covered with yellow crusts; in the ease of others they 
are red in color and the surface uneven. The patient was given 0.3 gram of 
the preparation in the usual manner. After twenty days the skin was entirely 
clear and smooth. He since has remained well. 

Case XX/.-*Maximo; age 5 years; duration of the disease months. The 
lesions are situated about the mouth, on the upper and lower lips, on the chin 
and neck, in the left axilla and on the posterior surface of the scrotum. They 
consist of granulomatous tumors measuring from 6 to 10 millimeters in diameter, 
and raised from 3 to 5 millimeters above the surrounding skin. The patient was 
given 0.25 gram of the preparation in the usual manner. After nine days the 
lesions had completely disappeared and the skin was perfectly smooth. He since 
has remained well. 

Case XXU. —Ling (Chinaman); age 35 years. The lesions consist of five gran- 
ulomata tneasuring from 1 to 1.5 centimeters in diameter, situated on the left 
leg and above the left knee. There is also an ulcerating granuloma measuring 
about 2 centimeters in diameter on the left ankle. A smear from one of these 
granulomata shows numerous spirochaetffi. The patient was given 0.45 gram of 
the preparation in the buttocks. After three weeks the granulomatous lesions 
had entirely disappeared and tLe nicer entirely healed. He since has remained 
WClL ' . ' ; ' ; , ' ; ’ , \,| , . N y / ’ ' h, ^ ^ " 

'; ',|Q'we,„XX|'XL-HPedro,;:, age 18-yearb,;’ duration of, the, disease 4 months.;, 
lesipaa „are^ situated Anteriorly, omt the' for#ead^;. cheeks. .eljiE,,,,the,.chest, 
'■ shoulders,'..arme,.' and' t6rearms,\thighs land .legsj .postetiorlj^Aver 'the.shoulders, 
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arms, chest, and legs. They consist of papules measuring from about 11 to 6 milli¬ 
meters in diameter and raised for a distance of 3 to 4 milHineters above the 
surrounding skin. A few are covered with yellow crusts. The patieni was 
given an injection of 0.4 gnam of the preparation. After 18 days the skin was 
perfectly smooth, and only dark pigmented spots remained where tlie; papuh's had 
formerly existed. He since has remained well. 

Case A'A7r.—Pablo^ age 14 years; duration of the diseases 21 y<‘ai's. 'riio 
patient has been treated at St. Luke’s Dispensary for hh yi'ars. The (‘oudil.ion 
was formerly diagnosed “fungus foot.” At St. Luke’s Dispensary he lias l.reaicsl 
with mercury and iodides internally, and locally wnth mm-curial ointment, 
bichloride of mercury, lysol, Peru balsam, silver nitrate ami pmomuiganaie of 
potash dressings. The lesions were also cantcriJicd and curetted on sevio'al ocea- 
.sions. Very slight improvement followed all of this treatment. When seen by 
the author the lesions were confined to' the right foot and ankle. Above the 
external malleolus there were four ulcerating granulomata measuring from 1 to 
1.5 centimeter in diameter. Over the dorsum ©■f the foot there was a large 
ulcerating granulomatous mass measuring about 0 centimeters in diameter. The 
greater part of the sole of the foot was also occupied by a larger ulcerating mass, 
the margins of which were very irregular in outline. Spirocluntfe were found 
in several smears from the ulcerating granulomata. A diagnosis of tertiary yaws 
was made, and the patient was injected with 0.35 grain of the preparation iti 
the usual manner. Before this treatment he had complained of much pain in the 
foot. Six days after the injection he stated that the pain had entirely dis¬ 
appeared. He was seen occasionally by his physician during the next two weeks 
who reported that a very gi-eat improvement had taken place in the condition of 
the foot, and that the lesions were rapidly healing. He was not seen by the author 
until U months after the injection. At this time the lesions wliieh (‘xisted 
formerly had entirely disappeared. Where the Ulcer and granulomata formerly 
had been present, only firmly contracted sear tissue remained. Above the external 
maleolus patches of pigmented skin were present. T^ie patient since has remained 
entirely well. 


Case XZF.-—(Plate XIV.) Juan, age 16. Duration of the diseases 3 vfeeks, 
during which time he has been treated with Chinese medicine containing iodides but 
with no favorable result. Denies syphilis. No sore or scar on penis. The lesions 
are situated on the forehead, cheeks, nose, upper lip, chin, neck, ebest, abdomen, 
scrotum, sboulders, arms, forearms, palTn.s of hands, thighs, kneess, legs, ankles 
and feet; and posteriorly over the neck, shoulders, back, arms, elbows, forearms, 
buttocks, legs and ankles. The distribution is almost universal, although the 
lesions are more marked on the face and upper portion of the trunk. They 
consist of papules measuring from about 3 millimeters to one centimeter in 
diaimeter; the largest are situated on the face. They are sharply circumscribed, 
the largest ones raised for a distance of Z to 4, the smallest for a distance of 


1 to 2 millimeters above the surface of the surrounding skin. On the face and 
'; on: many; parts of. the, chest; the, 'papillary tumors are', covered with, yellow crusts. 
,ElS0whete'Ahe phpules^are''slightly,'reddened, with dry. surfaces." Smears from 
the papules show numerous spirochsetse. Por the character and distribution of the 
lesions see Plate XH T 

The patient was given an mjeetion of W gium of the preparation in the 
. buttocks in the, usual way., .'Bhe 'npiroohmt® had disappeared from the lesions 
ttree days latm. The twenty daye the skin 

clmr, ai8 slnde hw remained well- 
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CONCLUSION. 

Dioxy-diamido-araciiobenzo] appears to be an pcleal specific for yaws. 
Three or four days after the injection of the drug, the granulomatous 
lesions begin to disappear and in the course of from ten to twenty days 
they usually luive disappeared entirely leaving a perfectly sniootlp pig¬ 
mented skin whei’e the lesions previously existed. The a])soTption of 
tumor masses measuring several centimeters in diameter and about a 
centimeter in thickness in so slioj't a time^ and under the influence of no 
local treatment whatever, has been very striking and surprising. Indeed, 
in the severe cases the disappearance of the lesions and the cures produced 
could be most aptly spoken of as marvelous. Even in cases where large 
granulomatous masses or deep ulcerations existed, these Avere healed 
within from two to four weeks. I do not know of any more striking 
example in medicine of a specific action than of that produced by dioxy- 
diamido-arseiiobenzol on the lesions of yaws. 

A slight I'eddening appears about the margins of the lesions in from 
t'wenty-four to forty-eight hours after the injection of the preparation. 
The center of tlie lesion then UvSiially assumes a purplish or bluish, con¬ 
gested appearance. Phagocytes are attracted to tliis area which now 
assumes a grayisli or brovmish hue. The spirocliaBtiB quickly disappear 
and the granulomatous tissue becomes absorbed, leaving dark, pigmented 
areas of skin whicli later resume their noiinal color. In the cases where 
crusts have existed, these frequently are not absorbed, but drop off. 

As stated above, none of the ca.ses have shown any signs of relapse, 
although they received but a single injection, and over four months have 
elapsed since most of them were inoculated. 

Nevertheless, I believe that in a few of the most severe instances of 
the disease, wdiere the ulcerations are extensive and o! long standing, a 
second inoculation given about tliree weeks after the first one may he 
advisable. In a case of syphilis in a European who had been treated with 
mercury and iodides, according to his statements, for two years, in which 
the testicle wms swollen to a diameter of about 15 centimeters and a large 
ulcer measuring about 10 centimeters in diameter was situated on the 
scrotum., 0.4 grain of dioxy-diamido-arsenobenzol was given by injection 
into the buttocks. A very rapid diminution in the size of tlie testicle 
and of the ulcer occurred during the following three weeks, but the ulcer 
did not entirely heal nor did the testicle reach its normal size until a 
second intravenous injection of 0.4 gram of the drug was given. Then 
apparently a perfectly normal condition was brought about. Only in 
Number IV of the yaws cases whiph,, I treated with this preparation was 
thebe any question as to whether a second dose should have been given 
and ,as to'Whether, ay second one' might mot have '.hastened ^ the ■ ,cure. 
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However^ the lesions eventually entirely healed as a result of the primary 
injection. The dose of the preparation for the treatment oi; yaws should 
be from 0.25 to 0.3 gram for children and from OA to 0.5 gram for 
adults. Smaller amounts may not give such favorable results. 

Some observers believe that it is not advisable to attempt to repress 
the eiuption of yaw's, as this may be accompanied by considerable consti¬ 
tutional disturbance. The emplo}mient of dioxy-diamido-arsenobenzol 
simply caused the eruption to fade awmy. There were no unfavorable 
constitutional symptoms' other than an occasional transitory rise of tem¬ 
perature produced thereby, and the patients seemed improved in health 
following the disappearance of the eraption. 

A number of authors have also laid great stress upon the local treatment 
of the disease. If dioxy-diamido-arsenohenzol is employed, the local 
treatment is entirely unnecessary, except in cases of severe ulceration and 
where organisms other than Treponemd pertenuis have invaded the 
lesions. Case IV would undoubtedly have been cured more quickly if 
the ulcerating granulomatous masses had been curetted, disinfecttxl, and 
dressed daily with sublimate solutions, since spirochgetaj other than 
Spirochaeta pertenuis and bacilli and cocci were present in the lesions. 
However, even in this case they eventually entirely healed without local 
treatment. 

The cure of yaws by this preparation, and the successful results which 
have been obtained with it in the treatment of certain eases of syphilis, 
may suggest again the identity of yaws and syphilis. It does not appear 
strange that this preparation should have such a destructive action against 
both Treponema pertenuis and Treponema pallidum^ since both from a 
morphologic and biologic standpoint these two organisms appear closely 
related. Indeed, potassium iodide, which is so valuable in the treatment 
of syphilis, has hitherto been the most successful remedy employed in 
the treatment of yaws. As has been pointed out by other observers, the 
therapeutic argument for the identity of yaws and syphilis and hence 
for the identity of tlieir specific, organisms, is very fallacious. Many 
instances in medicine might be quoted in support of this statement. 
Quinine which destroys certain forms of Plasmodium malaiim, Plas^ 
modium viimx, and Lamrama mahrm^ also destroys Amoeha dysenterim. 

In conclusion it would appear that dioxyrdiamido-arsenobenzol is as 
important a fipecific fhr yaws ,as quinine is for malaria. Therefore, a 
fourth medicinal specific in medicine has been discovered. 

, ( 1 ) 

f3) Bbuck, Die 
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THE SPECIFIC CURE OP YAWS. 


449 


(6) CiiARLOULS. Vrtljahreschr. f. Derm. ii. ^yph. (1881), 8, 431. 

(7) Daniels & Wilkinson. Tropical Medicine and Hygiene.* Parti. Diseases 

Due to Protozoa (1909), 203, 259. 

(8) Firth. System of Medicine. Allbutt and Eolleston (1907), 2, Part II, 

Tropical Diseases, p. 695. 

(9) Halbeestadter. Arh. a. d. kais. (hndhtsmte, Berlin (1907), 26, 48. 

(10) Hoffmann and Ziemann. Berliner klin. Wchnsclir. (1908), 45, 568. 

(11) Jeanselme, E. Dermatology Exotique, Paris (1904), 158. 

(12) Manson, Patrick. Tropical Diseases. 4 ed. Hew York (1908), 566. 

(13) Heisser, Baermann & PIalberstadtee. Munchener mecl WcMsclir. (1906), 

53, 1337. 

(14) Nichols. Journ. Exp. Med. (1910), 12, 616, Jour. Amer. Med. Assoc. 

(1910), 55, 216. 

(15) Plehn. Handbucb der Tropenkrankheiten (Mense) I, Leipzig (1905), 60. 

(16) Prowazek. Arh. a. d. kais. Osndhtsmt., Berlin (1907), 26, 28. 

(17) ScHEUBE. Die Krankbeiten der warmen Lander, Jena (1903), 393. 

(18) Woolley. International Clinics {1910) y ^Q2. 




ILLUSTRATIONS. 


Plate I. Case I before treatment. 

11. Case I twelve days after treatment. The skin is everywhere perfectly 
smooth. In the photograph of the posterior view it appears that 
tumors still exist in the region of the popliteal spaces. This appearance 
is due to the areas of pigmented skin. The granulomata here as else- 
wliere have entirely disappeared and the skin is entirely smooth. 

III. Case II before treatment. 

IV. Case 11 nine days after treatment. The skin is everywhere smooth. 

Pigmented patches are visible on the lower extremities both anteriorly 
and posteriorly. 

V. Case III before treatment. 

VI. Case HI fourteen days after treatmenl,. 

VII. Case IV before treatment: 

VIII. Case IV after treatment. 

Fig. 1. Nine days after treatment. The lesion on the chin is not 
entirely healed. At the bends of the elbows the character 
of the lesions has entirely changed. The formation of scar 
tissue is evident. 

Figs. 2 and 3. Three weeks after treatment. There are scabs over 
the bend of the left elbow anteriorly, and po-ste- 
riorly over the right elbow and popliteal spaces. 
These have since disappeared and the skin has 
become smooth. 

IX. Case XIIL 

Figs. 1 and 2. Before treatment. 

Figs. t 3 and 4. Twenty days after treatment. The skin is entirely 
smooth. 

X. Case XIV. 

Figs, I and 2. Before treatment- 

Pigs. 3 and 4, Twenty da,ys after treatment. 

Xt Case XV. 

Figs. 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days aitcr treirtment. 

XIT. Case XVI. , * ,' 

Figs. 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. 

XIII, Case xix. 

Figs. 1 and 2. Before treatment. 

F'igs. 3 and 4. Twenty days after treatment. 

XIV. Case XXV. 

Pigs, 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. 
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REVIEWS. 


A Textbook of Experimental Physiology For Students of Medicine. By N. H. 
Alcock, M. D., D. Sc., and F. O’B. Ellison, M. I). Cloth. Pp. xii+139, 36 
illustrations. Price $3.50 net. Philadelphia: P. Blakiston’s Sons, 1909. 

This book, with a preface by Ernest H. Starling-, gives a clear description 
of the experiments which should be performed by medical students in the 
physiological laboratory. Not only are the nsnal muscle and nerve ex¬ 
periments included, but also the more important ones on inaminals. The 
idea of the authors is not simply to show the student lioio to expemumi,, 
but rather to teach him how to observe. The physiologic anatomy of 
the rabbit is an especially excellent example of this method of instruction. 
Some experiments, sneli as the demonstration of the action of secretin 
on pancreatic secretion, or the analysis of the gases of the blood by 
Haldane’s apparatus, seem to the reviewer to be somewliat difficult for an 
elementary course. Certain procedures are inserted to comply with the 
restrictions which are placed by law upon vivisection in Great Britian. 

Ha XUS Arojt. 


Examination of tlie Urine. A Manual For Students and Practitioners. By G. A. 
DeSantos Saxe, M. D. 2d ed. Cloth. Pp. 448. Price $1.75. With text 
illustrations and colored plates. Philadelphia and London: W. B. Saunders 
Company, 1909. 


Modern clinical medicine demands a certain amount of laboratory work 
from nearly all practitioners and this book is destined as a guide for such 
clinical examination of urines. The first part, ^'Cliemic Examination of 
the Urine,” is hardly more tlian a careful compilation of what is found 
in a great number of other text and hand books. The second part, 
‘‘‘^Microscopic Examination,” especially the chapters on ^‘Urinary Diag¬ 
nosis” and ^^Ennctional Eenal Diagnosis,” probably never has been 
treated bo clearly and thoroughly. The author gives here a number of 
original pictures and many practical suggestions based on his own ex¬ 
perience. The clinical significance and importance of the different find¬ 
ings are well discussed, making the book of real value for the practicing 
, clinician. ' , 

The questions at the end of . each chapter remiud one very forcibly of 
the so-called vetde mecum used hy students not of* the best type just 
before examination, and impress tbe reviewer as somewhat out of place 
in a work of this character. 
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HYDROPHOBIA IN THE PHILIPPINES. 

By F. W. Dublky^ and E, R. WttmroRH.^ 

The ({uestion of whether rabies does or docs not occur cither among 
the lower aiiinials or man in the Philippines lias been unanswered for a 
long time; and, *\vlule a nnniber of medical men have been convinced tliat 
rabies is present in this Archipelago and consiiierable clinical evidence 
in favor of ti'iat belief lias been coliccl’ed, still several attempts to denion- 
strato scientifically its oecuri’cnce have failed; fnrtlierniore, several trials 
having' for their end. the keeping alive of a strain of ^Tlxecl virus’’’ imported 
from Japan, have been unsuccessful, tlie virus eitlier did not kill rabbits 
in MtiiuIu, at all, or ceased to do so very soon after its importation. The 
question, therefore arose as, to whether the virus of rallies could continue 
in a viable'condition in this locality. 

(,)ne of us, as the result of an evi,ensivo clinical experience in these 
Islands, became firmly convinced that rabies does occur lie re, and 
I'oad a, pa[)Gr on. ‘^'’'TJie Prevalenc(i of Hydrophobia in. tlie Philippine 
Islands” at the meeting of the Idiilippino Islands Medical Association, 
February .2-8, 1907.^ Up to that time Dudley had collected statistics of 
158 deaths from hydrophobia in the Iimnan, and since then has received 
additional reports of 244 deaths, making a total of 402 reported huraan 

. ^ AttCudiBg surgeon, St. Paul’s Hospital, Manila. 

, ® Major, Medical Corps, United ■ States Army, detailed for civil duty to the 
-Biolc^eal Laboratory, .Bureau of Science, The laboratory ■ work was 'done at tlw 
Blolpgic^l laboratory, Bureau, of'Sciened. 

W*,' Am$r. Med, As^o. '(.1908), 51, 214,3. ■ 
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deaths from hydrophobia ia the PJiilippiaes siacG ahouf; Oclohci' 1, 
1902. Thirty-one of the tliirty-nine provinces in the Philippines, to 
which mast be added the Island of Mindanao (More Province) and ihc 
district of Manila,, have reported deaths from liydro])hol)ia. Many ol 
these reports so accurately describe rabies that they (ain liardly lahn to 
any other disease. 

However, none of these cases liad been ])roved to be rabies. Ac¬ 
cordingly; we decided to take np the study of the problem and determimy, 
if possible, whether rabies actnally docs exist in this Ai'chipelago. On 
April 1; 1910; we mailed a circular letter to all ihc jdiysicians in the 
Philippines^ asking them to send ns the heads or brains of animals killed 
for, or dead of, suspected rabies; the material to be sent packed in ice, or 
in 50 per cent glycerine where ice was not available. We I’eqiU'sted also 
that they report any cases of hnnian rabies to ns, so that if possible we' 
might see the patients. 

In response to this circular; Dr. Salvador Gomez, of Angeles, lAnn- 
panga Province, sent ixs the bodies of two dogs on April 1(1, 1910. Odurse 
two animals had been bitten by a suspected rabid dog on March 22, and 
their owner, recognizing the danger of rabies, kept them tied fj'om 
that date.^ 

One of these dogs ])ecame sick on April 10, the other on April 14. 
They refused to eat, saliva dribbled from their moulhs, and flioy sh()W('d 
a tendency to snap and bile at everything. ()i]e of tlKuii ixstarped one day, 
and after running about bit two other dogs and a ]n'g. On tlio following 
day another ol the dogs escaped and attacked iis mati^, and the tw’o 
aiiiinals fought viciously. The owner then killed both in ihe way usual 
among the'natives, namely, by striking them over ilm head with a ehil). 
A few hours afterwards Doctor Gomez learned of ihe incident:, securo<l tlu^ 
bodies and sent them to ns.' 

The animals liad been dead about forly-eiglii hours whiu) we recoivcfl 
them and no ice had been available for packing ilunn for shipnunii.. dhr* 
skull of one (number 2) bad been crushed by the blow that, killcdpt, and 
the brain cavity was filled'with a mass of blood clots, l)rai:n iissmy and 
bone fragments. We succeeded in demonstrating Fegri bodii's in ilie 
brain tissue of both of these animals; in the hippocampus and cerebral 
cortex of dog number 1 and in a piece of the eercbclinm, of dog number 
2, The bodies stained rather faintly'and it was difficult to bring out the 
^hnner bodies^^ because of the length of time wliich had elapsed since the 
death of the aniinals and the beginning of putrefaction of the brain 
tissue. 

♦ The natives throughout the Islauds understand tliat a dog bitten by anoilier 
is likely to die, and that a' persw'bitten by snch n dog will probably <U6, So, 
•#hfen a m$ M it is ^kilted or np., ' , , 
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einiilsion of tlie brain tissue from eaeli clog was injected iiitramns- 
ciilariv into five rabbits. Eats were not available for inoculation. Tlie 
])rai]) tissue of dog number 2- killed all rabbits witliin eighteen hours, 
because of this contamination whiicli was present. All ralibits inoculated 
with tlie ernnlsion of Innin tissue from dog* number 1 died within from 
Htleoii to twenty days with iJie symptoms of rabies^ and we wore able to 
(leinonstrato Negri, bodies ami Lentz passage bodies in tlie brains of these 
rabbits.'''’ (See PI. 1.) This strain of virus was eanded through seven 
passages in rabbits between April 17 and July 0, and at the end of that 
time it regularly killed rabbits with typical rabies in nine days wdien 
inoculated snl>durally. \Ye did not attempt to demonstrate Negri bodies 
or Lentz passage bodies in the brains of rabbits beyond the third passage. 
It was not considered necessary to carry this strain further and so no 
more inoculations were made, the strain being preserved in neutral 
glycerine in the refrigerator. 

On May 20, Dr. Anihrosio Eeyes invited ns to see a case of human 
rabies under liis care here in Manila. 

The patient, a little boy 8 years old, wdnle playing on April 5 with other 
ehihlren in a street near his home, was bitten on tbe left foi’earm by a, strange 
dog that ran in among the children. The wounds wore cauterized with carbolic 
acid and they healed in eight days. On May 27, vesicles were noted over the site 
of tlm bite. This herpetic eruption traveled up the forearm and arm, over the 
left pectoral and left scapular regions, and finally up onto, and l)ehincl, the left 
ear. The lesions itched intensely and the boy scratched them, leaving an abraded 
surface from which a thin, clear serum exuded. In the afternoon and evening of 
Miiy 27., the boy became drowsy and did not care to play. Tlie next morning 
there was diOiculty in swallowing, and the ])avents, recognizing that the boy was 
ileveloping rabies, called Doctor Reyes. On hlay 29 tbe boy was unable to 
swallow. Water taken into the mouth caused a spasm in liis throat and he im- 
niedintely sjiai ilie water cmt. There was almost complete suppression of urine. 
On hiay 30 the siglii of water or food would provoke a severij spasm and the boy 
died ill a coiivnlsion on tbe evening of Ala.y 30. 

Tlie ease clinically was one of typical rabies., anti Doclor Eeyes 
re(-og)i!zed it as sucb on M!ay 28. Ife informed us iliat this is the 
eigliih case of luiman rabies lie had seen in a private practice of twenty 
years in Manila. From his <!arly and accurate diagnosis in this case^ 
tliere is every reason io believe that all of liis other seven cases were 
rabies. 

Negri bodies were rmt, found in the brain of this boy, but an emulsion 
of the brain injected subdnrally and intramnscnlarlj into rabbits killed 
all of tliem with typical ral)ies in from, fourteen to twenty days. Negri 
bodies and Lentz passage bodies were readily demonstrated in the brains 

“Dudley and Whitmore: Rabies in the Philippines. A Preliminary Report, 
read before, tbe .'Manila'.Medical Society, May 2,'1910. 'Bull ManiU Med, Bog, 
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ol‘ rabbits. Tin’s stmiji was earrieil ilirongb tlircx) passa^ws in 

3 ‘abbits behveen ]\faY 31 aiid July IS, all ul' Ilia last passa;;*!) j'abhils (lying 
of typical rabies in about two weeks. It was not considered notrtssajy 
to carry tliis strain any Iiirtlier, so no mom iiioculaiioiis were; made, ii 
being preserved in neiiti'al glycerine in the voiVigci'atoj’. 

dVe had now shown so conclusively that rabies dues occur in dogs in Iho 
Philippine Islands and in the luinuui in Manila that it was neccssaaw bw 
us to secure a strain of tixed virus and carry it along in JHariila. It did 
not seem advisable to wait for one of our own strains to become 'Mixed/’ 
as a year or more probably would be recpiircd to reach that end; and four 
attempts to bring in a fixed virus had already failed, the virus in each 
instance losing its virulence en route or else very soon after its arrival 
Accordingly, one of ns (Whitmore) was sent to Saigon, French Indo- 
Cliiiia, to study the methods of the Pasteur Institute for preventive 
treatment of rabies and to bring baede if possible a fixed vi.rus in animals 
and in glycerine. The fixed virus in use at Saigon was brought out iTom 
the Paris Institute sonio months ago. It had gone through upward of 
eight hundred passages in Pans and fifteen in Saigon. 

Babbits were inoculated siibdnrally with fixed vi,,rus at the Saigon 
Institute and were placed on a boat sailing directly for Mdnila. rVt the 
same time fixed vims was placed in a battle of neutral glycerine in a 
refrigerator on the same boat. The rabbits arrived in Manila in good 
condition and died of experimental rabies in the Biological Lal)oratoiy, 
Bureau of Science. 

The fixed virus in glycerine had preserved its full \'irulence and when 
inoculated snbdurally into rabbits in Manila' killed them in about ten 
clays. The brain tissue from the ini])orted rabbits was also fully A'iruleiit 
when inoculated into rabbits here. Tliis slrain of fixed virus has now 
passed thTough five passages of rabbits in the Bio'logical Laboratory, 
Bureau of Science, and constantly kills rabbits in a,bout tem days, with 
typical symptoms of experimental rabies. Tliis strain is lieing used for 
the protective inoculation against rabies which is now being carried on 
in Manila., 

, 8UM.MAHY. ^ 

1, We have shown conclusively that rabies occurs among dogs in the 
Philippines, {a) by finding Sfegri bodies in the brain, tissue of two doga 
killed -for suspected' rabies; (&) by'carrying the virus from the brains 
of one of these dogs through seven ■ passages in rabbits, rabbits of the 
seventh passage dying in nine dayn of, typical experimental rabies; 
(c) by demonstrating the presence of BTegri bodies and Lentz passage 
bodies in the brain tissue of these rabbits up to the third passage. 

2. We have showil poinAn^itely that rabies does occur in the Imman 

ip (p) clawing- clinically typical rabies; 
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(h) by carrying ihc virus ironi llie brain ol: that case ilii‘oiig1i ihroo 
passngt's in j-abliiis, the i‘a1)biis of the Ihinl passage dying of Ivj^ical 
expcrijnenial rabies in ahoni two weeks; (c) by deinonstrating' tlic presoJico 
ol! N(\gri bodies and Lentz passagt^ bodies in the brain tissue oL' three 
rabbits up io ihc thii'd ])assage. 

d. Wo have siieoeeded in bringing a fixed virus from Sa-igam to i\!’anila 
in aniniafs and also in mmiral glycerine, in a refrigO'rafor. ddie virus 
broughf. in hotli ways lias retained its fuU virulence since its arrival 
liei'e. by means of tiiis work it has tliorelorn hcen made possible to 
cany on pi-otcwlivo inoculation against rabies in Manila. 

Notk.---As1i1)1U‘ii ;uul Craig re})oi‘te(l in the Alilitary Surgeon, Jinu*, 1907, vol. 
21, p. 7)29, as follows: 

—On tlu^ 7tii of Juno we ()])tained from the land transportation 
corral, rpiarierinasler’s department, Manila, the hody of a dog thought to 1)C dead 
of rabies. The animal had been under observation during the entire period of its 
illness and the synpjioms and liistory both indicated that it was siifi'ering from the 
disease mentioned. Examinations of sjncars from its brain, aeeording to the 
method spoken of as alTording ‘a rapid diagnosis of rabies’ showed bodies 
eorres]loading in form, size, and staining reaction wiili tbe description of Negri 
bodies. Cerebral inoculation of three rabbits witli the same brain suhsi.nrKU', 
hownver, lias failed lo induces in any one of them any symptoms of rabies or of 
other disease.” 

.hi their rpuirt.erly report ending September JO, 1007, to the SurgeonJieneral, 
Unite<l fStat.es Army, they further state: 

“In <ntr last (piarierly report we recorded some observations on the e.xamination 
of the brain of a supposedly rabid dog. The brain showiM bodies indistingn is liable 
fj'om "Negri bodies’ and, ns iniraceudiral Inocnlation of four rahliits had not 
induced the disease in them after a period of twenty-three days, xve eonclnded that 
tbe liodies \vei*e probably not Negin bodies, or, if so, that they were not necessarily 
indicative of ralnes. Since that time, however, all four rahldta have died of the 
disease, and, by the passagi* through otlaw animals. Doctor Ohno has somewliat 
increased the strength of the virus and lowered the period of inenbntion. 

“'Cur ohsc.rvations in thi.s one case, the.ndbre,, go lo emphasize the diagnostic 
value of the Negri bodies, rnllier than to beliitJc it.” 

It will be noted that the dates on which the raldiits ww're taken ill and died 
are not given. Nothing is said about the microscopical examination of the 
hraiiiB of these rahlnts. In any event tin* rabbits died some time after the 
twenty-third day and for this nmson alone Ashburn and (U’aig were in ail 
proliability not {Icaling with true rabies.' In the work here all of our ralibits 
developed tlio disca.se between the twelftli and seventeenth day (most of 
thorn on the lifteentli day). None died later than the twentieth day. If Ashburn 
and Craig had been dealing with rabies, some of tlieir rabbits would certainly 
have shown illness before the twenty-third day. 

Doctor Olmo in a report to tiie Director of the Bureau of Science, dated 
July,': 1907, evide.ritly referring to these same experiments ' (however, only 
accounting; for, three nf the four rabbits), states that three rabbits were in¬ 
oculated on,','June 8. One developed .“slightly typical symptoms^'on June ^9, 
'iwenty^oue clayy aftOr inoeulatiop. He does not state whether this rabbit died 
:: 0 'r ‘ .was', ''killed.,' ‘ Thy., second > rabbit developed'' “'slight ,sjymptoms”, on Jiino ^ 30 
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(t\yenty-two days after inoculation) niul was killed by chlorofonn on duly 1. 
The third rabbit is recorded in his table as having' suceuinbed July 9, thirty-one 
days after inoculation. It is not stated whether it died or was killed by Doctor 
Olmo. It will be noted, xdshhiirn and Craig stated that tlu'so rabbits dic'd 
after the twenty-third day, Nothing is said about the microscopical exaaniuat.ion 
of the rabbits’ brains for Negri bodies. This re[H»rt s<‘rves to conlinn the 
opinion expressed in the foregoing.'" 

K. W. Diuu/ky. 

■•''The report made by Doctor Olmo was received in the absence of tlio Chiof of 
the Biological Laboratory and is printed at the end of this nnnil)cr. (ltd.) 



ILLUSTRATION. 


Explanatio.x of Plate I. 

Section tlirongli liippoeainpus of rabbit whieli diod iweiiiy days after iiitra- 
mnsciiiar inoculation of emulsion of brain of dog number L Stained witli eosin-* 
metliyleno blue, aceordiiig to Lentz’s inetliod B. Zeiss; Compens.-ociilar 12, obj. 
apbeliromat. 2 nmi liomog. Inuncrs. N. A. 1.30, Tube length 100 mm. 

iriie nerve cell to the right at the top shows marked dcgcnCTation. The nucleus 
stains a dull violet and is not marked oil from the cell protoplasm, while the 
nucleolus stains deeper blue than in the other nerve cells. The “body” in the 
upper part of the cell stains faintly and has four rather large “inner bodies/"’ 
udiile one “inner body” in ilie lower “body” is luiusually large. These bodies are 
probably closely i*elated to the Lentz passage bodies. 

The Negri body in the cell on the left of the plate lies on top of the nucleus. 

4(U 
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I!.v i\l. .L|':I'' 1 ';!svk 1 ';. 

{{'’nail (lic^ iiiuiniiical ItuhiU'dhiyjf, iiin'i'HK of tSvinirr, \lonilu, I*. L't 


■'>i. ifi liMili |n!l)lisiicd Iwu vcit in(»'i't‘s(iiiu’ pajuM’s. "‘Ai'ariatis 

t‘l kanaci's" and “Ararinn,- <*( ' in wliiaii ha |)ra|in,-iMi ilia 

ii\jMiih«'>:i,s hjiHad (111 iKth'Wuiih}' (il)S(‘r\ati‘>ns. ilial ihn a,i.i;cni of prupa^^'U” 
Hull of linlli disnasaa ini,i^ii( hn ii,ii anjiriai'i parasiha fianial^', i}fHn)di\r 
fi'dliriihinini Simon. 

! havf! iakiai up llm (.Tini-a! (.‘xamiiuM'ion of IfuK !iypo(hosis so fai' as i( 
ootidMiis leprosy. The .inaleriah- for (!n^ presold, invissiin'alimi have heeii 
lakt-n from li*pers of Ihi* >Sa!i ,ha:<aro llospjpd in M.anila. Tint followiuy^ 
imTiiids priiteipafly wen* employed in Iheir eolleelirai and .^iudy, 


,1. Coiifntls o/ Ific roflrrioil in. rirfK d'o exlrasi, iJic (‘oiifanis 

»<r (hi« iJi'liuais, 1 iisiially nuule use uF j^’htss fnlies, oin*. eml n|‘ ^ivltieli 1 

(■(‘dtieisl p* !t lihuaeni liavia;,',' an inlerier diuinelei' of 2 rniliiHielers, Py properly 
|ire:-4siajj; ihis t>p'as end on ihe akii» so Uud, it (*imnnsia'ib»'d iin* opening oF a 
sehaeeous giand, flie (aitire prodnei. of I lie gland was forei'd up inlo (lie lube, 
iutd file (’(odeniH of ilu» lidim* Uhoi pushed hv n straw onto a itu<o‘owepica! slide, 
d'he individuals of Ihnuodex, if tliere are nuy, are hy fids nieiuis aiiiiosl «(*rfinn to 
lie t‘,\lraida'tl, for they are iiiways found at. Ihe holt,out of the HehaetMius eaviliew. 

There is a elianee of at least, one error in ihe ndi-roseopie exaiuinalioii of this 
snhHlanee, for H. often happeiiH that in Ihe mass of Hehum tliere neeur small, 
luohled poriioiw wideh mo tdosely resemhh' Ihe body of Demodex (haI it is lunu'ly 
uiipo««i!iIe (o diHiluguisli them from It. and all the mon? ho hiHiauHe the graitulu' 
tions and the greasy eonsisteuey of ihe mass inake it imlistinei. lienee it is 
neee,sHary to elear ihe preparation hy a solvent, After varjoim trials wit.h ether, 
ah'ohol «dIser, eldoroforui, potaHshim tiydroiiide, polaHsiuru eiirhouide, horax. rte., 
I deeitl«*d on a Holution of honiJi; the gniiisy m,ibstaru?<» diMft|ipeared hy Its use and 
it was easy to rtfeogui/,e the bodies whieh remaiuetl after ihe'treniruent, 

2, VultineoUH nwlulas from lltHiiif leporM.' "K<HluleM not. yet, uleeral-ed 

iniiflt he ehoHim. The ablation 'is rd'teu almost painless, as many of them are 
amcfetliirtlc, ' . ^ , ' ' 

fh PkrvH ioh'ti at Xho lobes of the earj of ilui now; pii'ees of 

>kin em oir around t.iie varioim nodule.s; '(wtioim, of the cliariurieris! ic rticmlliform 
iierv(*^. and internal organs, (,he »piw}n,. iu parfci(nii«,.r, mm wed in onler to Mart- 
|4w ill# hiiefUl fomid ihorein with tltoiiHi pbseimtd in,t'.hd ikiip,, 


' fmt, aa» iti^, itar, 
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I employed Boxrers fixative, the formula of which is given below, for the 
small pieces of tissue taken either from the living or dead body:- 

Grams. 

Water 350 

Osmic acid 2 

(‘bromic acid 3 

Platinum chloride 2 

Glacial acetic acid 20 

However, I prefer Meyer's acetic acid sublimate solution wliicli consists ttf a 
saturated solution of bicijloride of mercury, 100 cubic centimeters, and acetic acid, 
0.5 cubic centimeter. Tills solution fixes well and interferes less with the 
staining of the sections. 

Tlie sections were for the most part either stained by the Ziehi-Heeisen method, 
or with eosiii and crystal violet and Gram’s iodine solution. This second 
process is the best for the study of the bacilli.® 

I. 

The first important- question to decide was tvliat percentage of both 
leprous and liealtliy individuals in Manila harbored Bemodex. A 
research of this character among healthy people has been attempted else¬ 
where by several investigators. I have not -had the means of doing so 
under favorable conditions in Manila. I might have tried, it is true, in 
a hospital, but the results would not have lieen above criticism, for all 
parasitologists Icoow the gi*eat inliuence of the morbid state on tiio 
nimiljer of organisms living even in organs untouched by disease; and 
in the ease in question it is particularly neeessaj'v to keep in mind that 
lymphatic, scrofulous, arthritic and many other affections also modify 
the qiiarLtity of the sebaceous matter, in which Bemodex follicuhnim 
lives."^ 

The results regarding tbe prevalence of Bemodex published by different authors 
vary exceedingly. Gruby^ says he found Bemodex folUcxdorum in the sebaceous 
glands of 40 among 60 persons he examined. IMoniez, and also Raillet,® coiisitiers 
this a greatly exaggerated number. IM^gnmp according to researches made on a 
regiment of artillery composed of men from all parts of France, gives an average 
of 1 out of every 10 individuals having Bemodex. Borrel examined 20 iudividiials 
of different'ages between 20 and 70 years and estimatenl the average at 50 ]>er 
cent; it is to bC' noted that the subjects of this last research were hospital paticutH. 
'Borrel also examined a large number of cases- of epithelioma and found the 
: percentage infected to be increased., I shall refer below to his researches on 
, lepers. ,, ^ ’ 

® Aearkns et Cancers. Ann, Imt. jP<P5i (1909), 23, 100. 

^ Baumgarienk process, recommended for differentiating the bacillus of Hansen 
from that of Koch, sometimes gives misleading results. I have found, as several 
obto^era have already that tnbercle-b^cilH as well as' the bacilli of 

lepr<py »i« often siained' by tbfe pypoess. ' , ' , , ^ 

Masu de la.iieau, i3 edi {1894), 160. ' 

Bafi® (iw), 20 , w. 

m. ‘s ' r 
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personal inyestigatious^ altlioagh not conducted systernaticaily 
eiioiigli to furnish a very definite conclusion, indicate tliat^ exclusive of 
children, Deinodex does not live on more than one-qiiarter of the indi¬ 
viduals who are in health. 

I believe that the apparently great clilferences existing between tliese 
various statistics, for instance, between Gniby's report of G6 Megniii's 
of 10 per cent, are due to slight errors which have not siiffieiently been 
taken into aeeoiint. I pointed out one of these when indicating the 
preferable teeliniqiie which will make sncli an investigation fairly 
siiecessfuL 

However, an important fact, admitted by ail observers, and one whicli 
does not agree witli BorreFs theory, is that young 'children never 
are the liosts of Deinodex. Nowq many cases of children attacked by 
leprosy have been noticed; according to Sauton tlie disease often manifests 
itself in them at the early age of 4 or 5 years.® 

It may be interesting here to report some observations on the kinds 
of sebaceous glands inhabited by Demodex. In this connection, we 
must distinguish between normal sebaceous glands and obstructed ones 
which give birth to comedones (blackheads) and to the different varieties 
of acne. The parasite often lives in perfectly normal glands. 

ComedOEes (blacklieads) are formed in glands the openings of which have 
been obstructed, and as the glands continue to secrete, they sometimes swell by 
the aeciiiniilation of their own products. The plug is formed by a portioii of 
sebiiBi which lias hardened in the same way that the majority of vegetable and 
animal oils tliitkon by contact wirli the air, tiiat is, by oxidation. The formaiioii 
of this ping is assisted by dust which adlieres to the surface of the sebum. This 
explains the more frequent existence of comedones on persons who are careless in 
personal cleanliness. However, want of cleanliness is not the principal cause of 
comedones; they are influenced chiefly by personal predisposition, either because 
the sebum of certain individuals is naturally thicker, because dust sticks to it 
more readily, or because it contains substances which tend to harden more rapidly 
by oxidation. For instance, one meets people of the -upper classes wdio are ex¬ 
ceedingly careful in their personal habits, but who siiirer great annoyance, from 
comedones and on whom they persistently reappear in spite of every care. On 
the contrary, there are workmen and beggars who certainly do not wash every 
day who have no comedones. I may also add, that persons subject to fatty 
setiorrliwa, not too intense, provided they wash the face with care, often have no 
comedones in spite of the abundance of sebum; this is probably because the latter 
is soft and rapidly evacuated. 

I mention the,:«e well-known and apparently insignificant details to 
sliow tliat Deinodex may wrongly have been de.signated as the cause of 
coniedone.s. Besides, and tins brings ns back to oiir subject^ in studying 
the content of some Imndreds, of sebaceous glands, I found Demodex 
niucli, of tener in normal ones^ ^ with. open orifices, than in- comedones. 
Balzer had 'already noted the'same thing, Thi^' might have been expected 

F, yq/F’,', »pauton,.' -La I^proae; ,(19,01D'- F - 
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a priori Tiio invasion of a sebaceous glauil by the larva or eggs of 
Demodex being possible only by tlie oritice of the excretcuT duct, lliose 
glands wbicli are obstructed by comedones are protected from in lection. 
Any parasite fuuin] in them can only have penetrated there before tlie 
formation of the plug. 

If parasites ■which have previously penetrated glands bearittg com¬ 
edones should gesierate iarvag tlie larviu can not spread nntil after tin.! 
expulsion of the coinedoiie. Xow, the latter are known to persist some¬ 
times for mouths ; indeed, I have met tvith some that I could extract only 
witii the Idstoury. Old comedones are often definitely encysted' and the 
gland ceases to perforin its function. In short, comedones are not 
iiabitiialiy due to D^nnodex and they are unfavorable to tlie propagation 
of this parasite. 

However, I did encounter Demodex on a leper who liad severe acne 
inolliiseuiii which had infected a great part of his face, hut tlie sebaceous 
glands taking- part in this acne x>erformed their functions abundantly 
and on the slightest xmessuie their product escaped easily. 

I have been aide more precisely to fix tlie percentage of lepers having 
Demodex than I have that of persons in liealtli harboring this organism. 
My oliservations have been made on a hundred lepers. I collected the 
product of the scdiaeeous glands from all parts of the body, but moi'e 
especially from the sides of the nose and the ear.. To judge from this 
.so]‘ies. tla.^ aviwage percentage of lepers liaiboring Demodex does not sc(?m 
to exr-eed ‘hi 

I must say tliai in this search for Demodex on lepers BoiTel has been 
more fortunate than 1. He says, ‘h4mong the lepers we examined, we 
each time found Demodex in the follicles.”'-* However, he does not men¬ 
tion the iminberof patients he examined. His investigation wa.s made on 
tlie lepers in the Hospital Saint-Louis in Parish® in so far at least as 
regards the direct search for Demodex in the follicles. The examination 
of microtomic sections, of tumors was made from leprous nodules of 
the nose wiiich lie received from Algiers and Bergen. Borrel speaks only 
of one of tliese nodules, of which he gives an excellent description, but he 
'does not say whether he foundbDemodex in th.e others, nor how many 
tumors he received., Therefore at would be difficult to form a'Statistical 
arguipeht from''his re|mrt'^‘Sur, les’ Acarien's et la lApre.^^ ' PXis discussion 
on the' funetion of Acarina in phheer i'S richer'in material and^ if one 
iisat''reason by analogy''Mriveeh'two',;such diferent'diseases as' leprosy 
and cancer, this ecwppaTiSoa''f0Uld'hford, some'grounds for Me hypothesis. 

If th^ results of my researches nn the lepers of Ban Lazaxo are accepted, 
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till'}' \rili eunstitide a second Tiiiravoralfle coueiii.Aoii to BorrtMA 

the lirst that drawn from tlie ah^eiice ot DemodoK aincdic vnuiic 

cliildren. 

It seenis_, in fact, that if Deinodex were eitlier tlie principal or the 
only agent for tlie propagation of lepro>y, this parasite would be found 
in al4 or, at leasts in the greater niunber of lepers. lIoweA'er, this 
objection thus formulated would be too absolute^ as tlie reply rnighr be 
made that the infectijig parasite would necessarily exist in the skin of 
tlie leper at the time of infection, but might well disappear later during 
the evolution of the disease. Donodcx folUcuIoi'iini is not a inis’ratory 
parasite, it iievej’ changes its home: the same follicle is its cradle and’ 
its giann. However, it might be that the leprous lesions, witli tlieir 
dreadful ulcerations, render the follicle iiniiiliabitable, or possibly bring 
aliout the death of the parasite. This must be the ease once tlie uleera- 
tioii has appeared. I have never found I)eiiio<lex in an ulcer liowcwer 
I'eceutlv it has been opened. 

For this reason I pursued my investigations principally on the sebaceous 
glands from parts of the body which either were healtiiy, or on those 
(especially the nose and ears) which were only beginning to show 
symptoms of leprosy, and also on the sound skin whieli covered the be¬ 
ginning leprous nodules. From this long series of examinations, which 
ineludes several hundreds of sebaceous glands, I obtained the following 
results. 

As already stated, Demodex follicidonun was not of frequent oeeiir- 
renee, it ])eing found only on about a quarter of the lepers. It was not 
more frequent in the follicles of the leprous parts on the face than in 
the corresponding healthy parts. It was never eneoimtored anywhere in 
the body except in the glands of the face or ears, either upon direct 
examination of the contents of the sebaceous glands or of microtomie 
sections of young nodules excised eitlier from the living or the dead ; and, 
moreover, it was never found in the normal skin of the hands and feet, 
either of liealthy persons or of lepers. 

The leprous spots that are met wdtli in anaesthetic leprosy in all 
infected parts, of the body including the face, for example, the livid or 
colored spots, and those invisible areas recognizable only by their anassthe- 
si a, are free from Demodex- There are even places where the sebaceous 
glands are half atrophied, shriveled, small, and performing their func¬ 
tions improperly. ' , 

^; On the' other hand, I ^have sometimes' encountered Demodex foliicu-' 
Joninh in the glands of the nose, ears, and chin, when these parts were 
already manifestly leprous. In such cases, they were often found together 
with the bacillus of Hansen. I also have'seen Dejm4^z<:JoiUcuI(>m'ni, 
together * with the Hansen bacillus,'m .the enormous'^follicles, of acne 
molluseum in the ease mentioned,'above.; This;; is;noteworthy, because'; 
it shows that* Demodex aud the bacillus can live together, and conse- 
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qiieiith’. that if the former is not always found in the nonulcerated 
leprous parts, it is not because the ])acilliis has made sndi parts iininliabit- 
able for it, Imt simply because Demodex has not always been established 
there. Lastly, I have found this parasite also in healthy follicles on 
lepers, where microscopic examination did not sliow the hacilliis of Hanson 
to be present. 

In brief, iJmiofh’X folJicidorujn appears only in a quarter of the lepers. 
When present, it is encountered in those parts of the skin already attacked 
by leprosy, provided the leprous lesions have not as yet seriously dis¬ 
organized the tissues. It can also he found in the parts and in the folli¬ 
cles free from lep^’ous infection. It is often absent from those parts 
affected by leprosy, even when this infection is recent. It is to be noted 
paitieiilariy that Demodex folUculoniin is never encountered in the skin 
of the hands and feet, the parts particularly prone to the lesions of leprosy. 

It is evidently difficult to make the above observations harmonize with 
the hypothesis that Demodex folUcidorum is the principal agent trans¬ 
ferring infection in leprosy; bnt the study of the lesions of leprosy 
suggests another and more important doubt, wliich must at once have 
impressed tlie I'eader of Borrel’s report. The latter was led, as he 
adiTiitsd^ after his researches on the same subject in cancer, to suspect 
the infecting action of an acaricl in lepi-osy. However, is there any 
analogy ? 

The cancers discussed in Borrel's paper are epitheliomatons ; with the 
e.veeption, pcrluips, of cases of metastasis, they are primary lesions in 
tlie places where they are foniid. One can iinderstancl that an c.xternal 
para<it«' can have deposited, at the place itself, the yet unknown virus of 
cancer. Can tlie same be said of leprous lesions? Would a leprologist 
think that the plienomeiion of the amesthetic spots, for instance, has 
its fo'igin in tlie skin? Certainly not: it is a nervous manifestation. 
Tlie same must be said of tlie mutilations and defonnatioiis of the 
extremities which so terribly afflict the unfortunate lepers. Tlieyyire tro¬ 
phoneurotic troubles in the mutilating lesions, paralyzing in the deform¬ 
ing ones. Even were it not physiologically evident, the' many works whicli 
have appearenl on the ^ pathologic anatomy of the nervous system of lepers 
have amply demonstrated this fact. A striking and common symptom in 
the ieptpsy' u tlie moniliform transformation, of certain nerves'' of the 
dilute,: for instance, the nlnar and Viatic; these,, ar^ often found, by pal¬ 
pation" in'' the"hypereS'thetk period 'before' the' niutii^tipns ,and ''the 
defonnations have appeared. 

If we noW pass tern these ihiportant lesions to the ulcers and from 
' tire latter tp the nodplfe .whioh preceded them, and then to the simple 

-the nodules,_the ppestion arises; Is the 
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apparatus? The uiicrotomic sections of the nodules siiow tlieiii to be 
full of bacilli, their formation to Ite due to the accumulation ol those 
bacilli, and, doubtless, also to their toxic products. 

Contrary to Una'ts theory, it is no\r known tliat the bacilli of leprosy, 
.at least for the most part, are contained in the colls. Some autliors even 
say that they are found only in the cells ; this last opinion seems to me 
open TO dispute, but it is unnecessary to discuss the question here ; it is 
siitTieient to state that the ginater number of bacilli are intracelliiiar and 
that in tliose cells they undergo a process of destruction; a very large 
nniiiher are separated into grannies. Their aspect recalls hi. vivo Pfeif¬ 
fers phenomenon in vitro: agglutination and destruction. One cam follow 
all tlie series of the stages of this disorganization, from the simple 
vacuolated form to the reduction into smaller dissociated granules. In 
short, tliere is an evident phagocytosis. This phenomenon appears moi*e 
cleaiiy in the sections treated with erystai-violet-Grani. 

The first thought suggested by this examination is that the nodules are 
produced by a defensive reaction of the organism, just as are tlie pul¬ 
monary tubercles of phthisical patients; they are a means of first collect¬ 
ing, then destroying, and finally of eliminating the bacilli. Such is 
the opinion of many leprologists; and even if we admit, with otliers, that 
the cells of the nodules contain bacilli in process of multiplication, this 
must be looked upon inereh’ as a ease of accidental insiiffieieiicy in the 
action of the former. Bnt if this he so, the skin of the leper should niiieli 
more l)e eonsidoj-ed as a means of elimination than as an open door for 
infection. It is true that Babes thinks that both these functions may 
be atti'ibiited to it, as wo shall show ]>elow. 

Although it is a slight digressioiy. 1 wish here to compare the sections 
from cntaneoiis nodules with those taken from the tissue of the spleen. 
It secans that the spleen also has a defensive function in leprous infection, 
as in several other diseases. It is certainly a collector of haeilll: the 
circulation l)rings them to this cjrgaii as to a storehouse. A very large 
niiniber of these organisms are still perfectly normal, scarcely vacuo¬ 
lated;^- next to them one finds others, more or less dotted, and a great 
c|uaiitity of others in fragments up to the final .stage of reduction. 

Other organs of the body also work with the .same defensive aim; one 
sees such a process in the nodules of the monilifomi nerves. At one 
autopsy I likewise collected nyimerous calcified concretions on the perito- 
nenin, which contained the bacillus of Hansen nndergoing destruction, 

' , It appears that the 'Spleen nan exercise a defensive function better 
feaii the;sfcin or nerves, perhaps'because of a more energetic activity which 

‘ ^*A]I normal bacilli' .seem more' or less vacuoiated when the staining of the_ 
wstions has not b«tn snMciently prolonged, or when the' decoloration, aeeording to 
the method of Ziehl or Gram has he^' carried' too' fdr, ''On the, contrary,, with^^ 
good staining, one alwmvs finds inany mdividualS’UnHdtmly colored.','- 
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:ii iht.- uo:'k of iiif- bncioi. iiRt] in ulso 

of ihn abiiiKiaur eivenlation uf wliicli it ^lie >eai. Too ;^ple<-iL nl^o 
Ijeitei* r*roteeted li’oin too i^oi‘ioiL> iiypoytrophio- wtorii niaiisfest 
Tlieiii-elve" in ihe ciiraiiooiis ti^bue^ tiinl in uit norms. I'lie nodiilrs of 
the luoiiitifo'iii nerves am due to the aeL-uniubtiioii of tlie haeiili and 
to tiieir toxic products, bui iii tins sitnation the bacilli can roniaiii. as 
there is no powcrriil eirciilaioiT current conipelling tlieni to niove. The 
same condithnis sunmiiul tiic cniuneous nodule? and tlie latt(U‘, alitor 
having defended the organism by localizing and digesting the bacilli, 
cud liV becoming Tictinis of thoir own work; the cells deteriorate and 
sueeuinii for want or power to rid tliemselves rapidly eiiougli of the 
parasites and their produeis. Such deteriorated cells can he se(?]i in 
all sections ox rite cutaneous nodules. The nodule in the end becomes 
disorganized and degenerates into an nicer. 

Idle i.inioliisions to be drawn from these theoretical thews and the 


observed facts may Ije snmined up as follows: 

1. Tile exteinal lesions of leprosy, not only the deformations,. the 
riintilations and the anaesthetic areas, hut even those disturbances whicdi 
end in the foriiiatioii of the cutaneous nodules,, do not primarily originate 
at the point where they are observed, but are dependent on deeper causes, 
some simply ricrvous, others circulatory. 

*?. The accu in illation of leprosy bacilli in the hypertrophies of the 
.skin is the result of qu ('xporiidion from llie interior of Ihe organ ism, 
the oljjeet of tiiese formation.^ being to localize, to destroy, and to 
dim ilia re rhe* bacilli. 


It seems as if this reasoning is but an aj'gnment against the theory of 
the traiisniissioii of leprosy by means of the skin. I do not wish to 
overrate its value, for I myself retain doubt on the question. 

Although these ideas are fairly generally accepted by authorities on 
leprology, it must lie acknowledged that they contain as much theory 
as observation. ISTow, a theory is most useful in guiding the seeker, hut 
nothing is more dangerous than to regard it as an accepted truth, iustead 
of a means otbarriviiig at the truth. Moreover, I do not xvish to present 
111 Y, observations as, cohclusivc, for,'if I believe others to be mistaken, I 
see no reason why:they sliouH not think the same of me. 


lib the cutaneouk lesions'of leprosy ■ are yieactions due to internal, 
nervotis and circulatorj causes, it does not, follow that The contagion may 
not hrst of all haVe entered through.the oridees of the skin,Tor dt may 
'be true that the fc# bacilli en^r by means of'the skin in the neighbor¬ 
hood of the parts whore 116;nodvtles.afterwar^^ formed. , One can 
, iim.gine. tiiese organisms gaining%ough the sebaceous, glands. 
Then penetrating deeper multiplying there, and 

lastly a part of them m and brought by the 

Circulation into the parts li^r ,fhk would more 

K ' ; UgVV » II '< VV"iT'’ i ‘ 
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or iC'-s Gxpiiiin liiG OiCy iGct wind; Stredd to Aivor tno Cjooov oi' 4 j'*.-C'’4o]: 
TJiTOiig!i tile >euaiwoid giund^:; iirniwly. tke ]JdrtH whero tlie Ai--t ioaA:io;?r- 
bitioiis of loprosv are loiiiid arc ti :0 dd- of ’;ose cina ear?. Ilrwevor. 
It must oe ackiiotvlL-clgeti inat tLi- Igmutiiesls is Dtireiv wirboat ioamia- 
tioD. 1 Suggest it. because in uOiLbtiui uiwsiiaiis no pos-iole kypothesls 
sliorild ]je neglected. Cornil and Babbs in IsSS tnonghr tiiat the iniega- 
ment. tha sebaceous glands, and tlie ioliickw of the liairs in naTticrdar 
are a inuarjs. nut only of eliinniatioiy, bnt pi-ohably .'U' thr- neitei raiioii oi 
tlse bacdlli also. 

Wlietlier this thenn* 1- true o]‘ nor, I Tltink 1 may coneinhe from all 
that precedes, that (1) it is difficult to reconciie tr :0 observed facts with 
tlie liypothesis that JjL'hiodc:c foUicidonuii is the prineipal ngeiit of leprous 
eoiitagi*)!!: ainl (*?), that no positive argument can Ite drawn from the 
existence of external leprous lesions to prove that contagion takes place 
Ijy ’way of the skin. 

II. 

So far we liavo considered BoitcFs theory of the contagion of leprosy 
!)y acarids more partieniarly witli regard to the place where the bacilli 
might be introduced and where tiiey might multiply. It remains for 
us to consider the agent itself, wliich Borrel su])poses to be the bearer of 
the contagion, and to ask if it possesses the qualifications necessary for 
this function. 

The genus Democlex, the only one of the famih’ DcHwdeviJfv. comprises 
only 0.00 species. Bemodex ffdJiculonuu Simon, which is divided into 
sen oral vareties, of which only one appears to live in the liuman skin, the 
var. ho minis Simon, 

Bcskh.'s Demodex, the aearian parasites of the human skin thus far 
encountered are the following: Srncuptes scahud Lair., parasite of the 
itch, Sareoptes of the Xorwegiau itch, tlie identification of wdiicli is 
uncertain and winch ]>eihaps is only a variety of Tromhidiiim hohserkurn 
Herm.; various species of Ixodes and Argas. There are probably some 
other aearian parasites of man as yet but little understood. Demodex is 
the only fi.xed aearian parasite knoTO. to live in the huiiiaii skin; the 
others cited are all more or le.ss migratoiw. 

Borrel states as follows: ‘‘Lepers must be infected by Demodex or 
other fixed acarids. I found it impossible to determine on the sections, 
the species or variety of the parasites I saw.’* "^Tiy should the suspected 
,parasite be fixed? , Is not a migratory acarid more to be feared? It Is 
precisely this sedentary character of Demodex foUiculorwnb which seems 
to me to afford, the best' argument against Borrel’s theory. We have 
seen that one often meets wfith areas of the skin quite recently .attacked 
by leprosy^',the follicles'which contain no Demodex; this fact would 

y b' ' 'di {1909), 23, I2Tn, 7''' ''h'y^,;,' 
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easily be explained if the aearid, bearer of the contagion, were migratory; 
it can not he explained it it is tbced. Besides, how slioiild Demodex 
carry the contagion from one person to anotlierr 

Borrei states that the eoiiditions of migration of Deinodex are nn- 
knowjid^ It is true we have not as yet a complete account of its life 
historv, but tlie few facts which seem well estahlished are sufficient to 
show that Dehiudpx ffAlku'ioniiii stays at home. Xo oi’jserver has met 
with it outside the sebaceous glands. For my part, I liave often examined 
tiie scrapings of the skin near Tlie glands containing Deinodex; and I 
did so periodically in the parTiciilar ease of an individual infected with 
the parasite, but with negative results. 

the anatom}* of Deinodex I’enders it unlit for the work; 
its legs, consisting of only thivti very short articulations instead of five as 
witii the riiigratoiT aearids, such as San-opie-s: scahipi, are exceedingly 
small: they resemble little conical tubercles and it seems hardly possible 
that the}' could carry the animars enormous abdomen. In fact, wlien 
Bemudes is observed tinder the microscope, it is very easy to see the 
difliciilty it experiences in moving even a few tentli.s of a millimeter, and 
this fliflietiltj is increased by tire mass of sebum in which it is embedded. 
Therefore, the iiidmdnals of Deinodex are prisoners, so to say, in the 
sebaceous gland in which they have been developed, living normally in 
the lowest parts, with the head generally tnmed to the bottom. Their 
reprtjdiiction takes place in their prison. Xarhan Banks thinks tliat, if the 
Deiiiodex la}'s eggs, they must be fusiforin,^^ but I think he is mistaken. 
I have never met with true eggs of the parasite; one must probably admit 
with Megnin “ that what have been taken for eggs really are apoile 
iarvie. ' As these develop, they acquire six little tinarticiliated papilUe 
whicli represent the legs, and then, by successive moults, the eight pairs of 
articulated legs of the adult. 

These larva are carried out of the gland with the mass of sebum as it 
escapes, little by little, and they alone could transport the contagion of 
leprosy,'Tut only in the same way as the sebum itself, and the residue 
of the cells and other particles that it contains could do the same thing. 

' Eficlently iho' sebum, the particles,'and the l^emodex larvm may be covered 
with; the Hansen; bacilli and may disseminate them; but this would result 
.only; in 'a"passive'Contagion. The, idea then must he abandoned that 
Demodex is an active propagator of leprosy, as, for example, is, in some 
diseases, the mosquito or glossina wHeh has sucked the virus of a patient 
and w^Meh then inoculates another individual by stinging him. 

I have often looked fpr the Jansen bacillus in the body of Bemodex, 
hut without success; I can feot say that it never penetrates the body, for 

■' ■ ' '- 

“A feeatiw m th« Mm. (1905) 28, L 

tii. ' I * / 



RESEARCHES ON ACARIDS AMONG LEPERS. 473 

to prove tliis would be dilticulr, but tbe preceding eon.-ideratioiis reuder 
till? fjuestion iiiiimportaiit. 

I jiave bad no opportiiiiitv to >tiidv tbe inigratory acai’icb cited r.bove 
from the point of view of leprous contagion, except Snrcoptcs scfihifL 

This acarid is essentially migi-atory. The female alone forces its way 
iido subcpiderriiie tuniicls wliicii slie lias burrowed for the purpose of 
laying lier eggs_, and remains in tliis situation until she dies; tlie male 
raises a small epiflermie jHdiiele under wliieli he hides, but this is only a 
teni])orar}' shelter and he soon leaves it to fom a similar one elsewhere, 
and -0 on. Tlie remainder oL' the life of iliese parasites is passed on tlie 
surface of the skin.'" .Here, no n. prion objection can be raised against 
leprous contagion by the medium of the Sarcoptes of the itch. It is a 
niei'e question of fact. 

I observed an epidemic of the itch among tie? lepers of San Liizaro and 
leai'uod from questioning them that the greater niimlier of tlie lepers then 
atHicred witli the disease did nor nave it before entering the liospital as 
leprous patients; moreover, I saw the itch in an early stage on several of 
the lepers. FiiiallTj several of the lepers told me that tlnyv had never liad 
the itch previously. If tlieir assertions can be trasted, I masr at least 
conclude that tlye Sareopres of the itch is not the normal agent of leprous 
contagion. 

I liave sometimes eneonntered tlie HaDsen hacilliis in the parts aitected 
l)y the itch, particularly when a leper, by scratching, has caused erosions 
wbicli suppurated; luit as th.e erosions were in the immediate viciiiit}' of 
leprous ulcers, it is not proved tliat the bacilli had been imported Iw 
tlie Sarcoptes. T have never found tlie Hansen ]>acilias in the itch 
furrows formed in ])arts not previously leprous.. On triturating bodies of 
Sarcoptes for ])acteriologie examination^ I did not find the bacillus of 
leprosy. 

Finally, I treated and cured" several cases of itch on lepers,, and after 
the disappearance of all signs of the infection, the healed parts after an 
ohservatioii carried on for several months showed no symptoms of leprosy. 
However, evidently no great importance can be attached to this last 
statement, as we are entirely ignorant of the duration of the incubation 
period of leprosy. 

From all this, only a negative conclusion can be reached, since wx» 
have no conclusive proof that the Sarcoptes of the itch is the iionnal 
agent of leprous contagion; but neither is there proof that it can not 
transmit leprosy accidentally. 

There remain' two other acarids wdiich'' I have encountered among 
i leppis, Tut which, for want of sufficiently detailed literature, I can not 
;i6iermine definitely., One 'is of a' species'of the genus Tyroglyphiis, 
I th A other of a species similar to, this genus.. 

',219. ' 
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i sometimes met witli tlio tirsi: .species in leprous uit'eiv. I lV)iiUil it 
also iii many cases of s;u])]>urati\’e ciermatiiis loilowin^U' an itire('iinn of 
the itch cUid in the erosions caatseJ by serai cl i ini;-. >S(>!ne of ilu' cases 
were very severo^, and one miG;ht e\en have ilioiiph!. Hit' lesimis io ht‘ 
leprous manifestations; the feet and ilic lower [aii’l, of llie bp's in jcir- 
licular were unnolied, very painful, the derma was exposed in many phas'S 
and yielded a continuous flow of s(U’opuniient lliiid. d’lie faet dial; (wti 
or three of these patients had leprous nJeers cooxistiug on (Ju^ tVei, made it 
all the easier to inisiake this infection for an exaiterbation of aciiht leprosy. 
However, this disorder was due solely to the aearid of wliieh 1. sp(‘ak; in 
fact, the baeteriologic examination of the pus, of the serriiu, or of the 
scrapings of the diseased parts revealed Jio Hansen ba(u’l.li ex,ce|)t at the 
precise place of the preexisting leprous ulcers; the diseasi' yi(dded in a, 
few clays to the specific treatment foi" itch, and nothing was aflerwanls 
seen on the skin except tlie well-defined leprous ulcins which were ihorc 
previously. 

This is not the first time that the presomto of Ty!ngiy]hiis or sonu' 
otlier saprophytic acaxicl lias been remarked In ulcers, or in. negientod 
sores, as is evidenced by ail doctors who have treated sores of long-stand¬ 
ing, ulcers, cancers, etc., among tlio poor and persons not scru|)idoiisly 
clean. Leprologists themselves have often noticed it. I eaU attention, to 
it because of one point which touches on our subject; that is, that ncitlmr 
in analyzing the pus nor in examining acairiaus theniseh'os, was .f able 
to discover tlic Hanscu hacillus except at the exm-t place of precxisling 
leprous ulcers, or in their inimcdiale vicinily. This .fact is all liu‘ more 
significant because Tyroglyplii are very migratory acariaus and even fairly 
active oni?s, ami also boeansc the siiipmraiive dermatitis is connuem wilh 
leprous ulcers. 

From this statement it seems that 4'yroglyphi also should he eliminated 
from the number of noi'inai hearers of the contagion of le]vrosy. 

I wish merely to mention the other aearid of which I sfioke and which 
appears to bo aimiiar to the genus Tyroglypluis. ft prcsc]rU.id an un¬ 
expected characteristic, for I discovered it not in open iilcdrs I.utt in the 
serum from small, dosed phlyctenan 1 was unable, in any of my ohserva,- 
tions vvith the iriagnifyiiig glass, to find the opening by wiiich this ])arashe 
made its way through the epidermis. As it was found on two patients 
infected with the itch, and as these plilycteniB wore near the furrows of 
the itcdi on one patient especially, it is a question whether thertf is a.ny 
comieetioii be Ween its work arid that of the Sarcoptes or just what this 
connection may , be. Certainly there is nO' relationship, for these two 
parasites difer as mu'eri irom .each other as does, Sarcoptes o:f the itcli 
from Tyrogiyphiis. the otifier hand, this new aearid, Judging, from 
its habitat, is not a saprophyte, but a parasite. No acarian' parasite, 
rvithin the human skin is the’ present time except Sarcoptes of 

the itch and,Hemodexteyit'yk'b < ' . ' :,i. :,k'k''v::', ' 



ON THE OCCURRENCE OF AN ACCESSORY NASO¬ 
FRONTAL DUCT OF THE FRONTAL SINLISF 


By Eliskut C'i.ajuc.- 


'IT.c yivni, \ari;ihl!ity in (he siw* and (.‘Xicnt oi‘ tlio IVontal Hnii,-, lu 
posiiioii wiiiiin iTe fronial Lone rnifl ivlation to the ethrnoiilai cell.- 
have iieeii wei! shewn ]iy KijliaiiR.-) (.>nOLli.(^h and ZiirdvwkaiidL * 

This slniidure is indeed so variidde that one is inclined to ask if tlieic is 
any onii i.y]ie of frontal sinns whieli jiiay he considered normal or dis¬ 
tinctly typical. Therefore, it is not snri>ri,sing that a ditrei'enee in nornrni- 
chituro as wxdl as often some eon fusion have arisen. It has recently been 
showji hy Wilson (tO) that tin.* nasoi'ronial duct and the o^tiuin frontalo 
are subject also to almost as great variations as the frontal sinus: and 
furilio]’, that, in approxiinateh' only od per cent of the eases that cavity 
in ihc i'rcnilal bone, usually termed the frontal sinus, is drained hy tiie 
duet whidr is tlie ipnvard coniiimation of the infiiiulihuInin cthnioidaie. 
In the other do p^er cent it o[)ens into the middle nieatns. 

In 1h(.‘ anterior ethmoidal region in ihc immediate vicinity of the sinus 
fj’Oiiialis llic numbm* of oihmoidal cells (including the sinus frontalis) 
may vary from one to four (rarely live) ; these are variously known as 
bidhe froLitalos, anterior ctlnnoidal cells, etc. They are iermed frontal 
cells hy Killian.(2) They usimlly open into a common yestihiile, more 
oj* li'ss well developed, and arc often fused and coininnnieating in their 
upper ])orlions. In the foetus and infant they are seen as iiiemhi’anoiis 
evagimil ions from a slight ethmoidal India at the upper extrendty of the 
infund iindum ethmoidalc. These Ivillian^^^ designates as the tlrsi 
seeoiid, thi,rd, and fourth frontal cells. Either one of these cells may be 
reproBonted in. the adult by the frontal sinus. The frontal sinus may 
(huelop from the Anlagp of either, the relations iii the adult varying 
accordingly. This cell is usually the largest of the .four and in a majority 
of these {'Uses is a direct continuation of the infundibulum., Tliat frontal 
cell which, is located wiiliin the frontal hone is terinecl by Killian(2) 
the sinus fj'ontalis, although it . may not open into the infnndibiilnin 
etlimoidale. The frontal, sinus in this instiinee ivS not to be considered as 
one r)f the frontal cells. ' In many skulls four of these anterior ethmoidal 
cells are seen. 

The present dissection was made on a specimen from a negro suliject 
which was preserved in Kaiserling’s fluid, allowed to dry for two vveeks 

, Published from the ABatomical Laboratory, Philippine Medical School, Yla- 
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and softened by standing overnight in water. The diTing seems to make 
tlie specimen more suitable for the separatioji of the ineuibranons iroin 
the bony structures. It is possible by this method to chip away as much 
of the bone as is desired, leaving' tlie membranes of the iiasal and accessory 
nasal cavities undisturbed in one continuous piece, tlie rehdions oi wbicli 
are then easily determined. A successful pre[)aration is o))taiiU‘<l inm-e 
easily in this manner than after nici'e preservation in formalin wiilioui 
the drying. In a subject that had been preser\od in 50 ptw cent iorjuaJin 
and dried for two years, the membinnes lining the froniai, maxillary and 
sphenoidal sinuses, the ethmoidal cells and nasal passages \voi‘e eniij’(3iy 
freed from hone, and a merahranoiis model of all these cavities was ob¬ 
tained in one unbroken piece which was jnoimted on a portion of the 
occipital bone left imclissectecl. In the negro subject tbo supraorlutal 
]’idges were prominent and the skull, nasal and cheek hones thick. IIic 
frontal sinuses of botli sides were fairly large, of about equal size and 
approached the median line where they were separated by a thin laiiiimi 
of hone. 

The frontal sinus of the left side (see PI. I, %. 1) is 30 millimeters 
in its mesial-lateral diameter, 28 millimeters in the saggital, and 12 milli¬ 
meters in the antero-posterior diameter. Its lower surface is on a level 
with the cribiforni plate and is 8 millimeters above the fronto-ethmoidal 
suture. On eitJier side a middle and a posterior ethmoidal wliich 
opens into the superior meatus, covers over the entire roof of the orbit 
behind the frontal sinus. The other ethmoidal cells are small, as arc botli 
maxillary sinuses. The sphenoidal sinuses are not excessive in size. The 
left frontal sinus opens through' the nasofrontal duct into the in¬ 
fundibulum ethmoidale. Its relations are those usually given for tliis 
sinus. The frontal sinus on the right side is in relation to three other 
frontal cells, the sinus itself representing the second cell. The first 
frontal ceU. is situated mesial and below and in close relation to the 


accessory duct of the sinus. (See PL I, %. 1.) The third and fourth 
are small, narrow cells, 1 and 2 millimeters in diameter, respcclively, 
and lie in close opposition to the posterior siirfaoe of the sinus frontalis, 
between it and the ethmoidal cells which cover over a greater part of the 
orbit' (See PL I, %. 2.) The first, third and fourth frontal cells open 
into a small vestibule which' is la direct continuation of the infundibulum 
ethmoidale. The frontal mbs (^ecnnddirontal cell) on its posterior 
inferior funnel-life with the vestibule through 

a very duct. It presents a striking 

peculiarity hhtb: to accessory ductus naso* 

frontalis, ConnedMto' the niiddle meatus is 

attained on^' 3, and 
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4, by tlie nidiiiieiitary nasofi-ontal duet just mentioned. Tlio accessory 
juiso-frontal duet arises frojn about tire middle of tlie inferior surface of 
the sinus, 12 millimeters lateral from the median iine. ‘It takes a perpen- 
(li(‘ula!- course downward for 12 millimeters where, in a bulbous enlarge¬ 
ment of 5 millimeters, it comes in close opposition with the saccus 
lacriimdis ami the upper extremity of the ductus nasolacrimalis, and after 
eiirviug ill rough an angle of 90° extends inediauward for S .millimeters on 
the sultira frontolacriinalis just posterior to and above the liganientiini 
palpebi’ale inediale. Here it’ leaves the sutura navscfroiitalis and runs 
downward, inediauward and anteriorly in the os frontale and then beneath 
the os nasale to open into the anterior pnidion of the fossa nasale, 12 
inillimetcrs below the siitura nasofrontalis. The duet in its first course 
downward and niedianward, after leaving the frontal sinus, curves around 
the first frontal cell above refeinecl to and lies in close opposition to it, 
a very thin lamina of boiiQ separating them. 

The arrangement of the four frontal cells, of which the frontal sinus 
represents the second, will conform to the method of development of the 
frontal sinus from the infundibulum advocated by Killian, which is as 
follows: In .the human ftetus five small ridges and six small furrows 
are to be seen on the lateral tvall of the nasal cavity. In front of these 
is the small nasoturbiiial elevation, and. below' all of these stractiires a 
long, narrow, horizontal ridge, the maxillo-tiirbinal. The maxillo- 
tiU-'binai gives rise to the inferior concha, the nasotiirbinal to the aggar 
nasi and the processus uueinatns and the five small ridges to the middle 
and superior concliae and to a fourth concha wdien present. The bulla 
etbnioidale develops posterior to the processus imcinatus and the adjoin- 
ing first furrow and below the first ridge (the Anlage of the middle 
condia). The anterior furrow, on becoming deeper, thus forms the 
hiatus semilunaris and tlie infundibulum ethmoidale. By outward bud¬ 
ding of the membrane there arise upon the anterior and superior aspects 
of the infundibulum, tbe four primitive frontal cells. These are sepa¬ 
rated by narrow, incomplete septa, the infundibulum thus becoming a 
cavity with, four branching evaginations. Further development is slow 
until about the age of puberty. The evagination which extends into the 
os frontale is termed the sinus frontalis. It may be either one of the 
four. The relations of the frontal cells in the adult vary accordingly. 
Killian terms this the, indirect mode of development When the in- 
fuildibuluin does nOt acquire the four,evaginating appendages, but forms 
only one direct evagination, anteriorly into the os ftontale, there follows 
the direct mode of frontal sinus formation. In this latter case no frontal 
cells are present other than the sinus frontalis. 

According tQ,,Mouret, that m^^mbtanous evagination' which develops 
first in the anterior ethmoidal regi<>». from the superior lateral wall of the 
nasaTcavity forms^the frontal sinus. The relation to the other ethmoidal 
cells and the variability of W nasofrontal dupt-are thus dependent upon 
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wliieliever aiitcrior (ethmoidal evagiiialion d(‘V{‘h»|ts iirsl. This would 
also explain Low a great, propoi'tioii ol llie troiital sijuiscjs are not in ('oii- 
neetioQ ibroagli tJie nasolTontal cliuT with the inl'iindibuluin oiliinoidale. 
Ennst Witt claims tliat the siiuiH frontalis and iho celhilie (‘thinoidah'S 
arise from Anlaf/n whicli devclopinentally are ladaiisl vei'v ciosedy and 
whieli may replace one another. 

It is dilTicult to account eml)!'yolog’i(;al,ly for an aioM^ssoiw nasoironial 
duct in this position. A possible explanation .might Ih' alfordi'd if we 
assume that coincident with the doveiopmord; of the evagirndions iroin ihi‘ 
iiifuiidilniliinn there developed from the upper anierior wall of (Im lossa 
nasalis a long, slender evagination—a hiilla iiasalls anlcudoris—which 
came to lie in the position described for tlie dnetus nasufrotitalis acet^s- 
sorins, and wliich later established a eoimnunicaiion with the sinus 
frontalis by fusion; or, on the other hand, if we assiinus instead of a bulla, 
nasalis anterioris, that from the sinus frontalis itself, tht^ long cvagimiliou 
developed and later established cojnmnnication. with the fossa nasalis, 
In addition, it is possible that the sinus frontalis represents the dilated 
upper extremity of the bulla nasalis anterioria, iuid that comiminieaiioii 
with the vestibule of the fi’ontal colls was attained by fusion as above. 

In conclusion I desire to thank Prof. J. Gordon ‘Wilson for the 
kind assistance he has given me in the identification of the stru(d:iires 
described. 
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ILLUSTRATION. 


Plate I. 

Pio. 1. Illustrating the course of the ductus nasofroiitalis iiccessoriu.s. The frontal 
sinus, nasal cavity and neighboring structures of the right side are seen 
from ill front. The anterior part of the nose, the os nasale, most of 
the os frontale and the anterior part of the maxilla have been removed. 
The size and rtdalions of the sinus frontalis anti the first frontal cell arc 
well shown. The ductus nasofrontalia accessorius is seen to spring 
from the inferior surface of the sinus frontalis, to run downward into 
close proximity with the saccus lacrimalia iu a dilatation, then to 
proceed medianvvard (on the sutura frontolacrirnalis) and on dowjiward 
(lieneaili the os nasale) terminating at its ostium in the anterior part 
of the fossa nasalis. 

2. The celhila ethmoidales, ductus nasofrontalis accessorius and lateral w'all 
of the nose of the right side seen, from above and from the mesial side. 
The relations of the first, second (sinus frontalis), third and fourth 
frontal cells are to be seen. The upper portion of the third frontal cell 
has been cut off to show its opening into the common vestibule. The 
rudimentary ductus nasofrontalis can not be seen. The sinus frontalis 
is slightly distorted to show the structures beneath its mesian portion. 
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A NOTE ON THE SPONTANEOUS OCCURRENCE OF 
BACILLARY DYSENTERY IN MONKEYS. 


By Feed B. Bowi\rAA-. 

{From the Biological Laboratory, Bureau of Science, Manila, P. L) 


Tlie epidemiologic factors in tlie etiology of bacillary dysentery are 
somewhat obscure. The sudden appearance ot- acute eases in districts 
usually free of the disease has been attributed to various causes. Drink¬ 
ing water and Imman carriers are known to be sources of infection and 
animals have been suggested as possible factors. The following report 
indicates tiuit tlie latter may in reality be a source of infection for human 
beings. 

During March and April, 1910, several cases of severe dysentery 
developed in monkeys kept in the animal house of the Bureau of Science. 
Two animals which had been used sevcj'al months previously in an ex¬ 
perimental investigation on trypanosomiasis were found in a condition 
of extreme prostration similar to that seen in acute human bacillary 
dysentery and were turned over to mo for further study. 

The animals were chloroformed and autopsies were performed. The 
following excerpts are taken from the protocols. 

Only tbe roctwa and colon are affected, the small bowel shows no abnormal 
condition. The mucosa of the intestine is markedly injected, showing patches of 
hemorrhage, and is covered with a sticky coating of bloody mucus. Microscopic 
examination of the faces shows a large amount of mucus, some blood, leucocytes, 
and degenerated epithelium. Ova of (Esophogosiomup arc present and cysts 
caused by this parasite are seen in the intestinal wall 


; Some of'the mucus portion of the" stool was suspended iu salt solution 
aud aftei’ a short time plates were made from: tie' surface of this suspen- 
sidPj, lactose-litmus-agar brag used. In'twenty-form :hput|''pp;';r^^^^ cpl-' ' 
onies were present, the predoanmatii^, type being extremely small, clear 
^ and blue. Cultures from the hearths mood, liver and spleen were negative. 
Oonkol plates from the 'StoOl of a showed large 
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being' niado at the Paine time with a, typical iioiiacid-prodncing (i\'soiitorY 
organism ol: the Shiga and an acid-proclma'ng one of itie Flexner lypia 
Aiitidysciiterie sera finni rabbits which had been imniiudzed bj-' 
Dr. E. E. AYhitinore of this laboratory wenn ns('d, one aggliditiaiing 
speeifieali}' the acid type of organism and the other ihat of tlu^ noinudd 
iyp('. dh])le 1 shows the dilutions employed and ihat ih(^ orgattisnis froiti 
monkeys numhered I and IJ wore belli agglutinnled by iiu‘ nomudd 
strain, and in the same dilutions as the true imd straan used in the same 
experiment. They were not agglutinated by the Shiga serum. 

Each oj'ganism was also tested as to its a(dd--]')rodnoing and sugar- 
fermenting properties. (Sec Table IL) No aeid was ])!'odueed in 
lacd:ose-litnms-agar, wldie the other four sugars ustkl showed marked aedd 
proflviction. No gas was formed in any of the media. 

No eTldence is at hand wliidi would indicjute ihat; these tnouktys lic- 
enme infected iTom oiir laboratory cultures of the dysentery bacillus. A 
few rabbits were in the same animal house in the ollnu* end of the build¬ 
ing, These animals had been inoculated snbcaiianeously with dysordery 
organisms five months previously, but they had never been placed near 
the cages containing these monkeys. The monkeys laid been in the 
laboratory for months and it seemed highly ])robable thai; tluy find ac¬ 
quired the infection here. 

If monkeys can be infected with bacillary dysentery, naturally it is not 
improbable that other animals may become carriers and give rise to the 
sudden appearance of this disease in previously noninfocted dlslrieis. 
Only one observer has reported The production of the disease in monkeys 
by feeding experiments, and a search through the literature at liand fails 
to show a previous report of natural or spontaneous in fection of monkeys 
with bacillary dysentery. ' ■ ■ , 
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Tablk J!. 
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COMPLEMENT FIXATION IN YAWS. 


By Fbed B. BowMA^^ 

[From ilia Bioloc/kal Lahoraioj'ij, Bureau of Science, Ma.nila, P. 1.) 


There id still some doubt conceruiiig the nosologic position of yaws; 
some oiiiinont aiitliovities believing it to be ti modi lied form of sypliilis, 
while otliers consider it a separate and distinct disease. 

LasteJlani ^ in 1905 attempted to transmit the disease to a purple-faced monkey, 
but witinnit success. However, in 1900, he was able to infect one out of three 
monkeys inoculated. This animal later was successfully inoculated with syphilis. 
Neiser, Bauerman and Halhorstiidter,® in 1900, found that all classes of monkeys 
could he inoculated with yaws and that monkeys imnmnw-ed against syphilis did 
not become immune to yaw.s. 

Castellani also applied the Bordet-Gengou reaction to yaws, following the 
technique used fey Wassermann, aSTeiser and Briiek," and •was able to demonstrate 
speeidc yaws antibodies and antigen. The following is a brief summary of liis 
results j 

'T'. Bxtra.et of nonulcerated yaws piapules containing Spirochwla pertenuis -f- 
serum from a monkey infected with yaws + complement {fresh guinea pig’s 
serinn) and later, sensitized goat corpuscles, Hersult: No liEoniolysis. 

“11. Same as I, but in the place of yaws papules e.vtract, extract of leprosy 
nodules used. Result: Hmmolysis. 

“in, IV and V. The same experiment was performed, using extracts or psoudo- 
gi'anuloma pyogenicum, syphilitic condylomata and syphilitic primary sore. 
Result : Hcemolysis. 

“VI. Extract of yaws papules from six different cases of yaws and serum from 
a monkey immunized against syphilis. Result: Hsemolysis. 

“VII. Extract of yaws papules and normal monkey serum. Remit: Hsemolysis. 

“VIIL Extract of Spleen juice from a case of yaws and serum of a monkey in¬ 
fected with yaws.' Result:.'No immolym, 

“ix. Same as VIII, except that serum from a syphilitic monkey was used. 
Result: Hsemolysis.’’ , - , 

Castellani' sums mp the'proofing ■ experiments by saying: “Tlfe above experi¬ 
ments show’- that it is possible to; detect,specific yaws antigen in the yaws papules 
and in the spleen of cases of yuws and specific yaws aptibodies in the hlpod of 
monkeys treated with, inoculation of yaws materiah.’* < ■ 

i)i\' ■>''J'b'V ,;WV, - Li'- i i'', ' 
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“Experimei!t.s .1\'\ \"i Vlj aud IX show also tluil'. yuAvs juiiihoilic'.H ami aiitij^aii 
are diirereiit froiii syphilis antibodies aud antigen ami iherelore. syphilis and 
yaws differ specilicaliy.’' 

[ii 1000“^ Landptoiiior, Noissor JiiirT Pootzl us(h 1 an iiknliolic oxirael ol 
guinea pig’s lioiiri; in coniplcniont-binelijig GX])annicnl;s wiili stMuiin froin 
eases oi’ siii'i’U. ^.riiis o-xlraei; wlion ein[>lnyu(l vv'iib s«u’iiin h’otii pulnuils 
with, s.yphilis gives a, positive reaetioii in 80 per cwmt of (iie etise's, hut it 
had never been used witli soriiin from those in heeled wiili yaws. I’Ium'o 
foro, I decided to subject tbe sera of ya,ws patients to the coinpleinent 
fixation test with this extract, in flic hope of throwing furthei; light iqioii 
the relationship of yaws to syphilis. The sera wein taken ifoin four 
clrikh'cn and one adult with vrelUmarkcd cases of yaws liaving the typical 
incriisted iileeig in smears from which niiineims HpiroeluvUv jurtniiwi) 
w'ore found. 

One gram of guinea pig’s heart was ground finely and 50 cubic cculiuiet(‘rrt of 
95 per cent alcohol added. The whole was then heated for ilirite hoars at; 00 
®C. and the clear lluicl decanted. Red blood cells of the ox were used, iuid 
Immune rabbit scrum, winch wa,s Iniemolytic when flilutcd I i;o 5,000, ftirnishcd 
the amboceptor. 

Three preiiniinary experiments were always performed 1)eforo the 
final Wassermanii reaction, to determine the following: 

1. Whether the extract was hsemnlytic. 

The extract was added to washed ox-blood cells in three dilutfbns, 0.4, 0.2 and 
0.1, and allowed to stand one hour at room temperature. 

2. Whether the extract inhibited luemolysis. 

The extract in dilutions 0.8, 0,4, 0.2, 0.1 aud 0.05 + complement or fresh 
guinea pig’s serum was allowed to stand one hour at room temperature (about 
30° C.), then 1 cubic centimeter of a 5 per cent washed ox blood and 0.001 cubic 
centimeter amboceptor were added and incubated. 

: 3, The serum to be examined O.X in each tube and salt Bohition 0,4, 0,2, 0.1 
added in place;',of' the extract and the whole, allowed to stand one hoar at roo'in 
temperature. Then 1 cubic centimeter of washed ox blood and 0.001 cubic centi* 
meter of amboceptor added. 


It was found that the extract from the guinea pig’s heart with the 
serum from eases of syphilis inhibited tenolysis; that is, 0.1 cubic eenii- 
meter of inactivated serum from a QW of ejjphilfa + ^tract of guinea 
^pig^s h«rtl(0.4^ 0.2,^ and from fresh guinea pig^s 

k hW/ QiQfl i^teeptdr jf* i oubjc centimeter 

A i^tperifnent per* 
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snjiit) rcHiiit. Tlioi^o results demonstrated tliat sermn from cases of yaws 
does .not hind complement when the extract from guinea XJigns heart is 
used. 

An extract of yaws papules was then prepared. One gra.m of papule was 
a.dded to 5 cubic ccutinieters of salt S(dutioii containing 0,5 per cent carbolic 
acid and [)]ac('.d in a shaking' apparatus for twenty-four liours. This was then 
centrifugaic.d and the opalescent lluid decanted and placed on ice until ready to 
bo used. 

This ex(,ra,et was tested in the same way as the guinea pig’s heart and was 
found 1o bo nonhamolytie and also noninhibitive. 

The extract in tliree dilutions, 0.4, 0.2 and 0,1, was added to the sera from the 
cases of yaws {0.05 cubic centimeter) — 0.05 cubic centimeter of complement, and 
allowed to remain one hour at room temperature; then 1 cubic centimeter of 
washed ox-blood cells + 0.001 cubic centimeter amboceptor were added and all 
incubated at 37® C. for two hours and tlien placed on ice for twenty-four hours 
])efore the final reading was made. At the end of twmnty-four hours it was found 
that tliere was marked inhibition of hcemolysis. 

The following table siiininarizes the results obtained with the two kinds 
of extract: 


nxtractM used,___ 

Yaws oxtraft. 

Guinea pig’s h<‘urt 







Dilution <|^extraet_ 

O.'l 

0.2 

0.1 

0.4 

0.2 j 0.1 

Yhavs Hern ____ _ 



■ I. ..j. 



SypliiliH siirfl. ,, ... 

“i 1 

“! 1 




Normal sors!. , ., 


' I 

-I- !- f- ! 



1 “h d + d + 







-f = hemolysis. 

■— “ no hasmolysis. 


Those experiments are eonfirmatoiw of and supplementary to those 
of (lastcllani already cited and furnish additional evidence of the, non¬ 
identity of syphilis and yaws. 

, 99323-^—8 






A GENERAL DISCUSSION OF PELLAGRA’ WITH REPORT 
OF A PROBABLE CASE IN THE PHILIPPINE iSLANDSP 


By David G. Willets. 

{From the Biological Lahoroiorg, Bureau of Seieuec, Manila, P. /.) 


P(‘llagra is a chronic or acute, al'chrile or fobrilC;, endemic and at 
times (‘pidoniic, probably iioncontagious, systemic disease of unknown 
etiologVj occurring chietly among the poorer classes of maize-eating 
peoples. Tt is characterized clinically by a seasonal periodicity, a typical 
skin eruption, digestive disorders and nervous and mental disturbances, 
and patliolngically by slight peculiar anatomical lesions. 


The disease first oecurrod in Spain in 1735, and now is found extensively in 
Italy and Roumania, in Greece, France, Austria, nortbern Portugal, Poland, 
Turkey> Africa, upper and lower Egypt, the West Indies, various parts of South 
Anierii^a, Bni'bados, Mexico, and in the United States, especially in tbe Soutb 
Atlantic portion. Two ease.s have been reported from England, several from 
India, one from Porto Hico, and two from tbe Panama (Janal 2oiie. Altbougb 
tbe culiivaiion of Indian corn and its consumption as food occurs in parts of 
tbe world from which pellagra is not reported, yet pellagra is unknown in 
sections where maize is not used as an article of diet. 

The original home of Indian corn and tbe date of its introduction into Europe 
are apparently debatable qucationa, but nearly all authors agree that pellagra 
was not known in Europe until maize growing and eating bad existed for some 
time. King(6) claims Horth America Us the original home of Indian corn and 
also of pellagra and states that Barnino, in 1600, described meagerly a condition 
among certain Indian tribes which doubtless was pellagra and that he thought it 
arow irom eating mai 2 :e, ^ 

Gaspar Cisal, in 1762, Reported pellagra tinder the name of uial do U rosa, 
’'having .seen his:brsi ease near pvieda, Spain, in 1736, and subsoqnenftly other chses^ 
in the Asturias' (Asturiensis).' ft was ■ found. in'Other parts 'of Spain; within a 
feW' years, and in '1893, ■ '2'' per cent of the Spanish ^ peasantry were ;pellagrous, 
(Tuezeh).-'’ . A''' 'i ■ 

The disease appeared in Italy, in the Iiombardy district, in 1750, and grad¬ 
ually spread to other provinces. It was clearly described bj Frapoli, of hlilan, 


Asturiensis; 
Buba tran* 







41)0 


WILLETS. 


ill 1771, undei' the name of pellagra (from />e/h'.s' -skin, and f/r/ra- rougk), and, 
aceoi’diiig to King',(C) Erapoli deelaml it to he an ancient diseasf^ known in 1578 
as poilarella, as might be seen by reference to the regnla, lions for n,dniissiou to 
the IIospit<al iVIajor of IMilan at that time. The ra,cages of th(‘. disease have binm 
most marked in ilaly and Romnania, whma' it apjantnal in iSlO. In Haly, in !87h 
there were 1)7,885 cases; in 1881, ]01-,007 cases; in 18Pi), 72,008, aaid in 1002, 
55,020 (\VolIctd)erg).t«di In .Roumania, in 1885 tInna'were I0,(i20 (‘ascs; in iSSti, 
19,797; in 1898, 21,272; (G) and in 1900, 30,000 cases {'t'rilkvr)2 

The elder Hameair' reported pellagra from the vicinity of dhiste, IfriiinH*, in, 
1818 [Ahtladie dc la Teste) and Prnner'* found it iii Africa, in 18't7. Ti aj>|jea,red 
in Corfu, in 1850, and Sandwitli found it in Egypt in 1808. Ray '* rc‘p(.iried it 
in 1892, from one of the provinces of North Bebar, India,, and tlnaa*, physiciauH 
from India recognized photogi’aidia of eases of pellagra shown tliom hy Sandvviih 
in England as being typical of a condition they had seen in India, hnt had not 
understood. Two spoi-adic cases were reporter! in ilie United fc!ta.tes in 1808 and 
1804 by Doctor Gray, of Utica, New York, and .Doctor Tyler, of Honnn’ville, Alas- 
saclmsetts. Doctor Sherwell, of Chicago, found a ciise in a sailor on a. ship in 
New York in 1902 and, in the same year, Dr. H. P. Harris,(4j of Atlantti, Coorgia., 
reported a ease of agehylostomiasis in a native of Gooi’gia who had a1wji.\’s resided 
in the State, presenting the typical symptoms of pcdlagra. ,'Iii 1907, Si-arcyllT) d(i- 
scribed an epidemic of 88 cases in the Moutit Vernon Hospital for iJn? colored 
insane in Alabama. Sineo 1907 many articles relative to pellagra have appeared 
in American medical literature and many case,s, especially from the insane in¬ 
stitutions of the South Atlantic States, have been rept^rtod. Tlic condition has 
become so serious in the United States that The National Association for the 
Stxidy of Pellagra has been formed and the Surgeon-General of the Public Health, 
and Marine-Hospital Service has appointed a commission to investigate the 
disease. 

Since Marzari,® in 1810, associated pellagra with the eating of Indian corn, 
the majority of investigators of the disease have attributed it to the continued 


use of maize as a foodstuff; persons holding this opinion are known as tlie 
in contradistinction to the miizcists who consider the condition merely a 
symptom-complex occurring in alcoholics, insane pm*sons, and in persons with other 
depressed symptoms {Tavinder),,.(7) However, the zeists differ widely in their be¬ 
liefs as to just how the dissease is caused hy a diet of maize. TliayerC20) divides 
the opinions of this school into four elaascs, as follows? (1) Toxic substances are 


produced by changes occurring in healthy maize in the prcKJOss of digestion ( Nous- 
aer); (2) the poisons are chemical subutapeea arisitxg from, the decomposition of 
maize before ingestion (Lombros»o)V (3)' the disease is caused by the products 
of changes produced [in maize] by various spoxdal micro-organistna and baeterla 
(Hajocehi and Cuborii);, (4) it arises frotn changes produced fin maize] by 
various molds (Ballardini, (^ossioand Ferrari, Ceu3, Possati),., 

Ijavinder summarizes as fbilowa the reasbns Why the ideas of the zenst school 
be y ' 'd ' 

Thfe disease p m ‘siue ‘Couilhed W^ly least, if not exclhsively, 

wfridh ^ espediariy tb tfeose who, 
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lagra,, base all prophylactic mcasiivos almost entirely upon this theory and, aw an 
onieoine of such means, good results arc claimed.” 

Sanihon,(iri) in 100r>, referred to the United States as a eunspicaions example of 
a mai/('-growing, maize-eating conjitry which did Tint have pellagra, but, prior to 
dune, 11109, Williams. (n.) of South Carolina, obtained records of ahont 1,000 
cases in that country, most of which were from asylums. It is variously estimated 
that at ])r(!S(‘nt thcia^ are from 0,000 tO' 10,000 pellagrins in the United States, 
'.hurlhennore, it has been established that tlio disease doubtless exist,ed there for 
at least, Jifb'en or twenty yeai's and probably for thirty-hve or forty jmars before 
it was recognized. It is intina'sting in this connection to note certain changes in 
vogue in r<*cent Atwirs regarding the harvesting and marketing of maize in the 
United Siaie.s, as pointed out hy Nichols(12): Shelled maize is marketed from 
four to eight wca'ks earlier than fonnerly, the time of weathering and drying it 
■on the slalk a.lso is (.Mit short, and more tronhle is experioncfM] in handling the 
maize and pnn'eniing it from spoiling. Samh(»n,(l'l» in 1905, after discussing 
tli(‘ various tlmoides of the zeists as to the etirdogy of pellagra, concluded by saying 
that if he wcii'e asked io suggest a ii<‘W tlnmry of pellagra he would feci inclined 
to draw atU'.niion to the many analogies ludween it and some of the protozoan 
diseases. It has beem claimed recently that the disease is caused by a proto¬ 
zoan (14) parasite transmitted' to man by aininnte biting midge of tbe genus 
linuh The protozoan theory is, at present, attracting much attention. Taylor (19) 
draws a, striking comparison hetwoen the points of similarity occurring in pellagra, 
slei‘ping sickness and syphilis. Ifawever, tlie results seeurml l>y apitlying tlie AYas- 
serrmiiin reaction to pelhigrins are conlliciing. Bass(i) obtained 8 positive reac¬ 
tions out of 12 cases, other conditions, such as syphilitic history, malaria, etc., 
%vh;ic1i might have had their influence' being excluded. Fox,(3) on tho other hand, 
obi.ained throe or four weak reactions, ])nt not a single strong positive one in 30 
cases. Tlowever, he used Noguchi’s modification of the Wasserniann test. 

The following conservative resolution was adopted at the closing session of the 
conference on pellagra, held at Columbia, South Carolina, November 3 to 4, 1909. 

“ifc.s’Oluee/, That ivlule s(nmd corn is in no way connected with }>pllagTa, evidences 
of the relation between the use of spoiled corn and the prevaleiu'c of pellagra seem 
BO apparent that we advise continued and systematic study of tlie subject and, in 
the meantime, we commend to corn growers the great importance of fully matur¬ 
ing corn on the stalk before cutting same,” 

Altliotigh individuals of all ages ar'c susceptible to pellagra, the majority of 
cases occur in persons between 20 and 00 years of age. Locality predisposes only 
in so far as the climate may be fayoi-able for the growing and maturing of corn. 
Other conditions have no predisposing influence except as the general state of 
nutrition tnay be lowered thereby. Direct sunlight is not necessary for the pro¬ 


duction of typical skin lesions of pellagra, though they may be influeneed some- 
.yrhat by, it,, Lombro'sso,'' to'sonae extent, controlkd'the location of lesions by the 
use of fenestrated gloves, but it is shown that gipsy children of Roumania, who 
gd ''alt)out naked, haye' 'skin Msions ,of pellagra confined'to ''the Usual 'Bites (Nous- 
ser) ,*' and five of Walker’s(23) cases had not been out of doors in eight months. 


The pathologic findings are neither constant por characteristic, and Harrises) 
says that “there are few, if any, diseases characterized by perceptible organic 
lesions the pathological anatomy of which ib so difficult to arrive at as that of 
pellagra,” The evidences of ca^h«3da .'are k the wasted muscular tissue and 
in the atrophic and fatty changes >, the Wrt, lungsj liver, kidneys, and spleen. 
In the difestive th® tonguie Is pr less denuded of pfiitheliutu, the 
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gums and the hueeal mneusa n,m the wait of a, diriy, grayisli (le]H)sii and perhaits 
of ulceration, the mucosa of llic .stomach is frciiicntiy hy{H*ra'mie, esp(‘('ial!y ad, 
the pyloric end, and .slight •area.s of Iiy])eraunia are found in various local ions in 
the largo and .small intestine. Uleerations also tna.y occur and in vaidmis si (mi 
lions thero iisnally i.s found a.thiiincaa of the walls of the inti'stiiie. When <>\- 
amiried niicros<‘.opiea]ly, this is found to be in tiui imi,S(‘ula,r tissiim in perPumi 
ing the aiiiop.sios, one ia iiuprcssod with the .slight pathoiogu, aluuiges in iiu^ 
digestive tract as compared with the marked .symptorn.s which ofttm prccinlo dmil h. 

Tuezeh^® calls attention to abnormal pigmentaiion in (jm ga-nglionie. cells, heart 
musculature, hepatic cells and .sjdeem He believe.s (hat the, hyperumiiu, a-inernia, 
mdenia and, at times, inflammatory aH’octioiis of the eimfcra.l luo'vous systian am! 
Its coverings, together with the obliteration of the central ca,mil of (!n» st>inn,l 
cord, are not peculiar to pellagra, but are present in many chronic allVi'.tionK of 
the central nervous system and in senility. Other flndings in the l)rain an.* 
negative, except for fatty degeneration or calcification of tfic iiiiima of small 
blood vessels and pigmentation in the adventitial coats. However, in the cord 
Tuexeh^^ found fairly constant and important changes, namely, a degeneration iii 
the lateral columns in the dorsal region and in the posterior columns in the 
cervical and dorsal regions, with very few changes in the lumbar region. Lorn- 
brosso confirmed these findings, as did Sandwitti,(16) but they believed the 

*0 originated in the posterior nerve 'roots. 
Harns<5) found a combined sclerosis and from the ebaraeter of the lesions was 
led to discredit the occurrence of so-called acute.pellagra, believing that practically 
all cases are chronic and die when suffering from an acute exacerbation. 

ainf atrf V congestion, thickening and pigmentation, 

and atrophic thinness. {Eadcliffe-Orocker,) “ 

"■ ‘vre inconstant. 

Zi! I werease has bean reported. In a few of Walker’s ( 23 ) 

?202nnn 88 to 95 per cent, red cells from 2,500,000 to 

Sf!; 7’“™“ but alight and inconstant variations. 

t 1 ' ten casos-and were present 

figvJe. a-ni «-b«i the hasmoglobin wa> either normal or above that 

^ Po sum up, aside from the cliangoa in the akin luid those to bo oxticcted 
m a general cachoctie condition, practically the only constant pathologic 
hndnigs are those in the spinal cord. 

fo^tho ajmptomH has heon.unsaliainctory 

ior the reason that the great majoxity of onaes in Kuropo havo ocenm-d 

^g he poorer agrioul« elapses,, who ate aocustLed to pay l,ut 

^8ct that' most 

^to Insane institutions. 

“ Miffiitefly to toe a fairly 
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(lifiicTiit.y ill ]‘(3iuembcriiig iiaiiies, and a vagne fear that some calamity 
\\T)uld befall her. Slie did not recall having nausea^ a luiiTiing sensation 
ill the stomacly or abdominal pain particularly referred to the epigastric 
region, sym])ioriis mentioned by various wniters as prodromal of the 
disease. 

When jiellagra is well established, the symptoms fall into three 
groups, skdn. lesions, digestive symptoms, and nervous and mental man¬ 
ifestations. 

Tiio skin lesions are symmetrical in distribution and involve chiefly, 
almost exclusively, the uncovered portions of the body: the hands,'feet, 
face and neck. The elbows frequently are involved and lesions in nn- 
iisnal locations are reported: For instance. Walker had two eases in which 
the nipples were attacked and one ease in which the nmbiliens was af¬ 
fected. The extensor surfaces of the hands and feet are involved pri¬ 
marily; the palmar and plantar usually are not affected. The first ap¬ 
pearance of the lesions generally is erythematous, hut initial erythema 
may be lacking (Lavinder) The erythema not infrequently is ac¬ 
companied by some local puffiness and a sensation of burning, the whole 
picture being somewhat like sunburn. D^Oleggio believed the condition 
to be caused by the sunlight and as the lesions in Italy, at least, tend to 
recur in the springtime, he called it vernal insolation, the popular name 
being mal de sole. 

Yesicles and bull® which easily become infected may follow the ery- 
thema and these, upon breaking down, disclose a raw, weeping, and at 
times ulcerated surface. In other cases, the skin dries and desquamates, 
leaving a slightly pigmented surface, or possibly a nomally appearing 
skin. However, initially the skin may be dry, rather thick and pig¬ 
mented to a bronze or blackish color. As the attacks are repeated, a 
chronic thickening and an increase in the pigmentation occur in the 
affected parts. The majority, of writers believe that there is ho relation 
between the severity of the skin lesions and the constitutional disturb¬ 
ance, wliile others consider the moist variety, of lesion to bo a grave 
symptom. ^ ^ ; 

In the digestive tract, .stomatitis is present in a large percentage of 
.cases. ■ fTheiedges jnd under surface of tire tongire, the ffoor of the 
ihbiitli and the inside of the cheeks usually to reddened and the tongue 
may later appear ^to have, lost'its' epithelihm^ .constituting’'the so-called' 
'hahT' tongue. A whitish pellicle frequently is present upon the lower 
gum and this may involve all the mucous membrane of the buccal cavity. 
Its ffiret appearance not tmlj is back of the last molar tooth. Ab- 
. ,domin4 distress; i.bmFjaip^ In the.stomach;/nausea and vomit- 

., ihl |9Jiay he* preifhtf ^ thiy be constipatihm 

' oy to^nish- 
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tioii, are often of a iniisli}’- consistency and, as a rule, vary in fnajitency 
from 2 to 6 a day. When other symptonis ai‘(‘ well inarkt'd and ,i»Teat 
eniaeiation is present, the diarrhma at times may phu^e to ('(Jiislijtul ion, 
a eomliiion wliicli the physicians at the Georgia, Sanitarium liavt? 
learned to regard witli appreJiensiom 

The nervous symploiiis are very variable, iftipending upon i.lie stage, 
of the disease and the individual casta 'riic tiarliesi, syinidoms aiM' 
headache, restless irritability, insomnia (rarely drowsiness), vagin* 
nenralgias and some depression of spirits. As the diseast^ advaiu*(‘s, tht^se 
symptoms become mom marked and an alteration in. (ht^ kma-i jerk oc¬ 
curs. In some cases, with niontal symptoms similar i(» those of anute 
mania, all of the deep re(ieAe.s appear to ho int'rt.'astal. .M/usoiilar wt'ukntiss 
is cliaracteristic. Many other conditions of a mis(-(dlaiuH)iis naiun.! are 
reported, such as paraplegia, hemiplegia, cuulracinr(‘s of tlu' cvvl remities, 
tetanoid states, convulsions, tremor of the lotigiu', In^ad and upptfr e.v- 
tremities, and panestliesias. Trophic clianges also, sucli as tedenin, stui- 
sations of cold, and general paleness, are reporied. 

Some cases show no mental involvement, while others va.ry from slow 
cerebration, faulty memory and sliglit depression, to asylum cases whore 
almost any psychosis from dementia pnecox to senility may tio simulaiicd. 
Some,, with a history of long-continued illness, are diagnosed readily as an 
infective-exhaustive type, but others may be confused witl,i inanie-depros- 
aive insanity in the depressed stage, involutional melancholia, imbecility 
or dementia prsecox. hTegative symptoms, particularly with regard to 
taking food, not infrequently are present, and also steanotyped move¬ 
ments. Bizarre, fantastic, changeable delusions, often of the nature of 
a phobia, are at times coupled with a profound depression. As in the 
case of skin lesions, where a slight change is left in the affected parts 
when one attack clears up, just so some depression, irritability, and lack 
of interest in ordinary duties , is left over, and as often as the disease 
.recurr. this condition 4s iivcreased. 


Many of the insane in Italy are pellagrinfii. There were 945 such cases in 
1874, and 1,348 in 1877. Statistics for Saint Clement*a Hospital of Venice give 
the foilowina data nCinsrl (a): 
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A \ag-ii-ii.tis is qiiite romnion hi the geniio-iirjiiajy tract, occurring 
alioLil iiiG same time as lire skin lesions and the stomatitis. Coupled 
witli these various symptoms there is an increasing emaciation as the 
Iicllagra recurs from year to yeai^ until finally the patient dies of exhaus¬ 
tion ().r some intercurrent disease. 

While neiirly ali of the old-world case.s are of the eUroiiic type just described, 
there me re(;ords of acnle ones (Lavinder) ('?). Walkori23) reports 51 cases of 
so-called acute pellagra in the United States; Searcy(17) 88 of epidenije acute 
pellagni, and Zcller(27), of Illinois, 130. Harris(5) is inclined to believe that all 
cases are ebronie because of the nature of the pathologic lesions in the spinal 
c( 0 'd, even of those who died in a.n apparently aente attack. In this connection 
it is interesting to note tliat SilerdS) found tliat many of the Illinois series gave 
a history of preceding attacks, whereas SO per cent of Searcy’s(17) were previously 
in good he.'iltli. Certainly, there is a wide divergence clinically between the cases 
clearly chronic, recurring yearly, and those apparently aente, which, without 
giving a history Cff a preceding attack, tenniiiate fatally in from about one week 
to two months. 


various symptoms of pellagra develop quickly and are .severe in 
these rapidly fatal eases. The development of stomatitis, skin lesions, 
arid digestive disorders in which vomiting is not imcomnion and diarrheea 
is persistent, loading to rapid emaciation, pronounced nervous and mental 
manifestations, vaginiti.s, slight fever and the occurrence of bedsores, is 
so rapid Hint the picture is rather explosive in character when compared 
with typically chronic cases wliieh continue for years. 

dhm division of pellagra into varieties depends upon the symptoms 
which are most pronounced. On this basis, the following division is 
given (Procopin) (1) gastro-intestinal; (S) nervous, with mania; 
(3) nervous, with paralysis; (4) pellagra sine pellagra; and (5) typhoid 
pellagra. 

Some authors discredit the occurrence of pellagra sine pellagra, and 
doubtless it is true that this division affords a good opportunity for other 
affections to be diagnosed as pellagi’a. There is no symptom more 
characteristic of pellagra tlian the skin lesions. However, I have seen 
at least one ease in which, the lesions were very slight and fieeting in 
character. In 8 per cent of Searcy’s (H) series the cutaneous system, was 
not involved., In the typhoid variety, a typhoid ,state has developed, bpt 
iyplio:s%m h dhsmt . 


I ,'' The: diaghosih of a,' well-marked case which'Exhibits,' the, typical' skin 
lesions, stomatitis, diarrhoea, andi depression' is made eashy; alter the phy¬ 
sician has once seen pellagra., ■'..AiS','’in other afieclohs,,'the;,,atypieal'eases 
ofer difficulties. A history of maize eating is important. In my opinion, 
the strongest evidence of pellagra is found in the skin lesions, and in the 
absence of this symptom ond, in rendering a diagnosis. 

'School; of'Tb^eal' 

I . p '. , f ' ' , ’ ‘‘ 
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pellagra beiore the skin lesions appear^ and eerlainiy il would bci well if 
diagnosis could be reiKlcred thus early in ail eases. However, as slailcd 
before^ the division of pellagm sine ‘pellagra affords an n[>{)oi'{;uniiy for 
ineorreet eoriehisions to be drawn. Eeccnidy, 1 have rcaid liu^ lajporis of 
two or three cases of pellagra which, in niy opinion, W(;r(', not pellagra 
at all. Provisional diagnosis could be rendered in such iiisiaiKuvs and 
time would indicate the positive diagnosis. 

The prognosis is guarded, oven thoiigli the patient may recover from 
one attack. The most hopeful eascvs are those of tlie chronic iype with¬ 
out mental involvement; the least so, those of the aeiite or ruliniiuiting 
variety with pronounced mental impairment. Searcy says that the 
majority of acute cases die within from ten days to six weeks after tlio 
onset. The chronic ones recur in increasing severity year after year 
and the patient finally dies of exhaustion, or of an inter current disease. 
Some affections are said to have continued for twenty-five years. 

Fever, marked mental symptoms, and a typhoid state are looked upon 
with gravity, as also is any complication. 


Lombrosso, in 188^, found that 13 per cent of a large number of cases died, 
(Lavinder.) The death rate in Italy in 1905 was 4 per cent.(26) Of the easew 
at the Peoria State Hospital, Illinois, 22 per cent died, 10 per cent were not 
expected to recover, 17 per cent improved, and 61 per cent apparently had re- 
covered, when reported. (Siler.) (183 

Italy especially has instituted prophylactic measures against pellagra, all her 
efforts being directed against the nse of spoiled maize ‘as food. The Italian 
law of 1902 regarding the prevention and cure of pellagra provides for a census 
of the disease and a report of all new cases; artificial dessioating plants and 
public storehouses for mai?e; exchanges where, under certain conditions, good 
maize is given for spoiled; the exclusion from ontmnoo into the country of 
spoiled grain and.tpe inspeotion of home-^own maize when brought to the mill ■ 
the education of the pnblio, inoluding the school children, by means of lectures 
and pamphlets, as to ihd causation and prevention of pellagra; and farmers' 
iMtitutes to teach the peasantry, better methods of agriculture. Apparently, 
the measures have been very successful, as indJeated by the fact that in 1U0«, 
1907, and 1908 the new cases reported were, respectively, 6,783, 6,307, and 2,7C(i! 
(Wollenberg.) (26) ■ 'J^ever, it is pointed optthdt this decrease in the numl>« of 
new cases is ooinoMeiltt'with an improvement in gwieral conditions in Italy; that 
emigraaon hM ^dened the view of the peasant class so that they demand 

^d^aj.tiiat wages are higher and that the 
. ’.(laatumtwwof meij|t.kfrtrdasi^./Lavialet,)^*!,,. , -■ • 


ill of 
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weig'hing 1 kilo; wait and moat were given for a period of from sixteen to forty 
weeks; free pamphlets relating to tlie cause and'prevention of the disease were 
circulated, with the result that 86 per cent of the patients were beneiited to such 
an extent that they could attend to tlieir ordinary duties even in eases wiiere 
tlie disease ^vas of from four to eight years’ duration. In 190!) there were recur¬ 
rences in 126 of the cases treated during 1907 and 1908. (Vienna letters.) (21, 22) 


No drug has Ikhoi found to eountoraet ])ellagra. ddie best results^ as 
just, indicated, have been obtained by excluding corn from the diet, giving 
a liberal allowance incdiiding meats, and treating the cases symptomat¬ 
ically. d'onies ai’c often administered. Tlie skin lesions do not respond 
well to local ti'eatmcnt. Tlie exhibition of common salt is thought to be 
benetieial. Arsenic in the form of Fowler’s soiiition, arsenic trioxide, 
atoxyl and soamin has been used, but reports of the results are very 
eoniiicting, some men apparently obtaining good results, while others 
believe that no benetieial efects are secured from its use. However, the 
balance ot* evidence tends to show that FowleFs solution is of importance, 
especially in nonasyluin cases. Eopoids regarding the administration 
of atoxyl and arsenic trioxide combined have recently been made and 
encouraging results claimed (Babes),but tliese have not been verified. 

Bearing in mind that pellagra is a disease which characteristically 
recurs, it is evident that the physician must he exceedingly careful in 
interpreting apparently good results from the use of any drug. War-' 
nock,^® in 1907, believed atoxyl had a favorable action, but, in the follow¬ 
ing year, he lost faith in its beneficial effects (possibly because of 
recurrences). 


There is evidence tending to show that specific antibodies are developed in the 
blood, and the serum of cured cases has been used successfully in the treatment 
of typhoid pellagra (Antonini and Mariani).^'' Cole and Winthrop(2) report suc¬ 
cessful results in 6 out of 9 cases treated by transfusion. In some of the cases 
the blood of a cured pellagrin was used, but in most of them the blood was 
taken from a healtby individual. Special reasons existed why tlie operation 
would probably be unsuccessful in the three which were fatal. 


riilLLAQEX IN TTIE PHILIPPINB ISLANDS. 


Mariano 'Agtistin, of ,’Cabeceria No. 10,'Oi San "Antonio,, a hacienda, of 
idle Compafiia Tabacalefa, and a barrio" of Hagan,' Provlnoe^ of'Iaabela, En 
Jloeano, was born in Batae, lioeos Norte. ■ Ho moved to San Antonio 
about fifteen years ago. He is about BO yoarfe of age and the father of 
three healthy children, youp.gOfit of whom is between 3 and 4 year§ old. 
Since moving-to San t'as'OontinuoyiBly lived hi that place and 

'"beep, In growing -51^ f^^ly iblstory is negative exeept 
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beg^ii. TJic patient wiy.s liis eliiel’ artieJes of diet have been maize. gn,wn 
at .Sail Antonio, and rice, but largely maize. 

.Somcvvliiit more tlian two years ago the patient had aliiieks of diarrlnea 
.alternating „ntli eon.stijwiioii. 'I'he diarrlneal sloois iver,. of ,, niiisliv 
eoiisisli'iiey', light yellow in eolor, and varied in nmnlier from two in si\ n 
day. .Alimii the tinie the dhirrlinai developed, (lie skin of IJie exleiisor 
siirj'nee.s of the hands ami J'oot heoaiiie riillier think and pigmenlcd, and 
the foronrnis, legs, thigh,s and hutloeks were ii.irei.ted wil'h a (iillV'reiit 
kimi of a dermatitis. Previously, his neck had hecoiim enlarged an¬ 
teriorly. It wa.s impossible to determine whelhei- the hands and IVe.l weim 
reddened at iirsl oi' whether the le.sions were at any l ime moisl. 

'While the patient says his hands ami feet have been contiinioiisiy pio.. 
raeided since the eruption first appeared, his answers to eortain ipmstions 
tend to. show that there have boon three o-vacerhaiions or reeiirrences in 
hia .symptom, s. He refuses to take a hath, except by iiaving (he water 
poured on his head, because his synijitmiis wore tiioi'o pronmineed on one 
occasion after having taken a bath in the usual way; he also, for similar 
re<asons, re{use.s to have Ms hair cut and hia nails tn'innied, 

Tlii-oughout this period the patient lias sleiit well and has had a 
good appetite, but lias felt that he was growing weuker. Jn Juiiuary 
1910, there were some skin lesions on liis face. lie rcalizes that lie 
has become irritable and depressed. He has not walked for several 
months. 

The patient is a fairly well nourished man of above mediuui height. 
His arms, aM especially his logs, are diminished in size; the musclRs 
are flabby. He complains of nothing but woakne.ss. His oountonanoo 
indicates mental depression, and this, together with his long hair and 
nails, a peculiar dermatitis involving the hands and feet symmetrically 

and an enlarged neck, probably from goiter, gives him a rather striking 
appearance. * 

A, dry',, rather thick, blackish, somewhat granular dormulitis involves 

Mtb^ !r"' i7*r 1 « «r>iipietrically, and faiJos awav 

,ather abruptly slightly above the wrist joint; this gives place to 

a dermatitis which extends nearly fe, the elbow, involves the whole 
Sr oharacteriaed by largo, thin, grayish- 

A®.aetermatilis spoken 
!h Sst a hras^liet. The feet are alocW 

the same 
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is jH’csiiiit. Ho burning seiisaiion of tbe affected parts is experienced 
by tile patient, but lie complains of some itching ^Yherever demiatitis is 
found. 

Unfortunately, the patient's moutli u'as not oxaininnd, Init lie stated 
that Ins mouth u'as not at the. time, and had not been, sore. Examina¬ 
tion of the abdomen is negative, as is tliat of the lungs, but the heart 
is found to be enlarged, the apex beat being displaced, outward and 
downward. No murmurs. Tbe examination of the nervous system is 
unsatisfactory because it is impossible for the patient to understand 
what is desired. However, fine tremors of the upper extremities are 
present, tlie knee jerks appear to be diminished and the Baliiiiski re¬ 
flex is absent. Mentally, the patient is at times irritable and moody, 
but usually ho is depressed and indifferent to wliat is going on around 
him. His answers to rpiestions are slow, as though he bad difficulty in 
finding words to express himself, and he apparently entertains vague fears 
iliat some ill will befall him. Memory for recent events is good. He 
has no hope of recovery. Pulse full regular, 08 per minute. No capil¬ 
lary pulse, exophtlialraos absent; tcinjicrature normal. 

Facilities were not at band for examining the blood or the nriiie, but 
the latter was apparently normal as to color, amount, and frequency. 
The ftnees were light yollowisli, soft, decidedly acid in reaction and 
negative for'evidences of parasitism. 

The patient was in about the same condition each time he wa.s seen, 
and tbe above notes ■were taken from tbe results of examinations during 
five visits. IT(^ wns told to abstain from eating maize and rice Irat 
that he might eat all he desired of other things, especially eggs, chickens 
and milk. He was also given elixir of iron, quinine and stiyclinine. 
The directions wcire not folio-wed either as to diet or the tonic. 

Having had the oppoi-turiity of seeing a number of cases of pellagra 
in the Georgia State Sanitarium during the past two years, I believe 
the case here reported to be one of that disease. The involvement of 
the hands and feet, the cliaracter, of the bowel movements and the de- 
■ preasioii, cardinal symptoms of pellagra, all form a very striking picture. 
However, because of the impossibility of obtaining a perfectly accurate 
history either frbm the patient or . his family, because of the presence 
tbe second variety of dermatitis,'which' 'is' new to, me ,(but'which is 
not uncommon"at:San,Ant(mio)^'a,nd b'ecause of;'the fact''that pellagra has 
not yet been reported from the' Philippine Islands, the diagnosis is 
modified to a case of probable' pellagra, , ,. 

It is well known that-in cprtahl parts ^ of tbe Philippine Islands 
maiz® forms the chief axtiele diets. This % time of the tobacco 
qf ,'the Oagayah tribes fe. g., 
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foodstuff, and it seems so apparent that the eaiise of [x'llagra is in some 
war connected witli tlie eating of maize, one would ratlicr (‘.\[)(Hd to 
find the disease in the Philippine islands. It may In? added lhat sevoraJ 
physicians have told, me that certain cases secai by iJiem may ha,vo been 
pellagrons. Dr. Oesar Sorerain, of Hagan, dPs me he has st'cni ('ight 
cases of pellagra during about twenly-twn yc'ars of praiiiiM' in llm 
Cagayan '\hilley. 
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EXAMINATIONS OF STOOLS AND BLOOD AMONG THE 
IGOROTS AT BAGUIO, PHILIPPINE ISLANDS.^ 


By W. P. CHAMBrnLAiN, H. B. BiiOOMBEBGiij and E. D. Kilbourne.* 


THE IGOROT PEOPLE. 

The IgoTots, commonly thonglit of only as head-hunters, are the 
most remarkable of the wild tribes of the Philippines. Perhaps no savage 
people has so extensively and laboriously built up such a system of ir¬ 
rigation and intensive farming. In the deep valleys and canons of the 
rugged mountain ranges of northern Luzon they have constructed their 
sementerafi or terraces for the growing of rice and cainotes, the latter 
a vegetable allied to the sweet potato. These terraces are rock faced, 
the surfaces are accurately leveled and diked, they are irrigated by water 
diverted from mountain streams and often carried in artificial channels 
for considerable distances. The agricultural works of these people equal 
or surpass those of the Japanese, with which many of us are more familiar. 
Tlie most notable examples of terracing are in the subprovince of Ifngao 
and indicate that the Igorot possesses a high degree of engineering and 
constructive skill They were driven hy necessity to this high develop¬ 
ment in agriculture, owing to the nigged character of the country where 
subsistence on the natural products of the soil was impossible and where 
game and fish were relatively scarce. 

There ate supposed to be IBS,000, perhaps even 225,000 Igorots, divided 
between many tribes, dificring widely in customs, habits and dialects. (U 
It is thought by some that they belong to the first of the primitive 
Malay tribes which invaded the Islands, displacing the aboriginal hTe- 
grit os, and that later they were themselves driven to the refuge of the 
mountains by more warlike maritime invaders. They have been but 
little influenced by'ithe Spanish civilisation. ', ^ , , .' ; 

THE mOBOT OOIJKTBY. 

The region occupied by this people, although well within the Tropics, 
poBBOsses a temperate climate, the heat to be expected in low latitudes 
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being modified by high altitude. The country is nigged, mouniaiiious 
and well watered, with the rivers for the most part wimling in deep gorges 
and canons. It is practically devoid of lakes: The I go rots live at 
altitudes ranging from about (iOO to 2,400 meters above I he sira le\el. 
ddie Bagnio plateau, where the summer eapiial ot ilu' Philippines is 
situated, has an elevation of about 1,500 meters. The mountains around 
Baguio are moderately wooded, tlio forests being ol ])in(^ and in large part 
free from underbrush, hut in some portions of the mountain |>ro\ iuees 
the character of the forests is more tropical. 

The rainfall in this section of Lm^on is viu’y great, lieing heaviest in 
July, August, and Septemlier. The moan animal fall over a period of 
eight years at Baguio was 371.1 centimeters. Baler in biwon, Caiii^ in 
Panay, and Chcrra Poonjee, a hill station in India, are the only ])laees 
in the world with higher recorded rainfall. Idle wannest niontli is 
May and the coldest February. The liighest recorded temperature, at 
the Mirador Observatory in Baguio for eight years (1000-P)t)S) was 
29.3° C. and tlie lowest 3° C., while the mean maximum for i\fay was 
25.6° 0. and mean minimum for Febniary 7.5° 0. ddiese tomi>eraturcs 
were taken about 3 metei’s above the earth. On the ground, as a result 
of nocturnal cooling or terrestrial radiation, the temperature occasionally 
falls low enough to congeal water in small puddles. 

PHYSICAL CHARACTERISTICS OF THE IGOROTS. 

The Benguet Igorots are a people of low or medium stature. Bean 
found the average height of 104 adult males to he 154 centimeters, and 
of ten adult females t’o he 146.7 centimeters.(2) The male is well Iniilt, 
rarely coi-puleiit, and his symmetrical muscular development is remax*k' 
able, especially in the lower, extremities. The legs of the female axe 
both absolutely and relatively shorter than those of the male and the 
musctilar development of the lower extremities so great aa to cause them 
to'appear dumsy: Deformities"'of'.the feet-in both sexes are very 
Oomm'em,'espeoially, an ,inward spreading, of'the"great toe. In theif 
physical development the IgOrofe confeaSi sharply with the poorly 
nourished and slightly Wiii’NegrdtosA^^^A^ the Igorots the men and 
women are upon a nearly equal footing and both act as feld laborers and 
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FOOD AND HABITS. 


ITie food of the lii^orot consists mainly of rice and caniotos, the latter 
usually being planted in the same seiiicnimi after the rice is harvested. 
In some seedions corn, ])eans and millet are grown, hut rice is the staple 
food and is usually abundant in (|uantity, and the people are well fed 
and nourished. The haU'-cooko<l meat of carabaos, dogs, pigs and fowls 
is used io sotne extent, but usually in eenanonial feasts. The Igorots 
of Ilengnet, eat dogs only when the animals have become thin as a result 
of starvation, and in that province the consumption of these animals is 
consid('.rable. ddio men are great smokers and drink a liquor made from 
fermented rice. 

The Igorots live in small pueblos of a few hundred souls and for the 
most part tlieir houses are low anci provided with earth floors. The 
clothing of the men, after the age of pnberty, consists of a breecdidotli. 
often used only as an apron. Tliey frequently carry a blanket to use as 
protection against the cold. The women wear a strip of bright-colored 
material arranged like a short skirt, reaching from waist to knee, but 
they frequently work in the fields entirely nude. In both sexes the feet 
are always hare and. opportunities for infection with parasites tlirougli 
the skin wliile on the trail, in the village or in the rice field seem ex¬ 
cellent. Doubtless the chances for infection im' os with food, water 
and soiled hands are eipially good. Since many of the Igorots go as 
eargadores to the lowlands, distant not over SO miles from Baguio, 
some of the intestinal parasites tliey harbor may have been acquired there 
rather than in the hills. 


EXAMINATIONS OP P.®CES. 


During a visit to Baguio by two members of the Bqard for the Study 
of Tropical Diseases, an examination was made of stools and blood of 119 
apparently healthy adult Igorot laborers. Of these 56 were working for 
the quartermaster at Camp Mm Hay and the remainder were employed 
by the Bureau of Public Works of the Civil Govemnient. 

In all the stool examinatio-ne three cover-glass preparations of im&s in each 
case were.. completely looked over before recording the results and in some in- 
stwes where no ova were then found a still further seardi subsequently was 
madf 'By such a method we feel sure that ,we discovered ^ the great majority of 
the vermicular infections, but undoubtedly even with this routine a few cases 
of mild uncinariasis were overlooked. JTo effort was naaije to find amosbie since 
all of the specimens when received were several hours old and at a low 


temperature. .T'y, - 

■ Among our 119 Igorotsii-92.5, per.cent, of the wliok had the ova of 
some intestinal parasite ip the'ev^af^ons- A-Scaris Hmhricoides was 
the most commonly ob^rved, deni; of.to® examined showing eggs 

of <i%«r, .iirith p. infeetioii 

ttea last of all 
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with. 12 per cent. Host of tlie jikmi showed two vailthies of parasites, 
many three, and a few harbored lour kiiuls. 

As it was iuipraeticable to treat these natives, we W(T(‘ aiiahh* to 
determine the speeies of iiiuanaria present, hut ju(i,i4’ing from expm'ienee 
(dsewhere in the Philippines it is prohahh^ (ha,t it was in most eases 
(u\dor (niit‘rianii(,s\ All of the tapeworm e,i;;i^'s apjteared |e be (host' of 
T<mia mfjniala {‘xeept ihos<‘ from one man, whom wt; ('onsidtumd lo he 
iniccted with (he ih’pj/luHim (‘aniii.uni , but h('r(^ a,i»'a,in we were unable 
to obtain the parasite to eon (Inn tlie opinion based on the. appearanms of 
the ova. 


Table L— Ora found in the ntools of IP.) male Jgorot lalmrcn vMimmad hu the 
Tropical Board at Bagnio, l\ /. 


Examinations and infoctions. 

Niimher. 

I’erei'nl. 

Persons examined. 

Ill) 

no 


Persons infected with intestinal parasites 

SI2. ft 

Persons infected with— 

. 


Asearislnmbrlcoides. 

K7 

72 

7*1 A 

Trichoeephalus dispar_ 

00.0 

Uncinaria.. 



Ttenia... 

oo 

21). 0 
/'t 

Total nnraher of infections... 

15 

j 2* (] 

200 

174,0 

--- _ _ 


The total number of infections agrees closely with the findings at 
Taytay, where 95.9 per cent of the 1,000 Filipinos exajnined were in- 
fected.(8) 

While at Baguio, through the courtesy of Doctor Vincent, we were 
permtted to study the records of stool examinations of Igorots at the 
Civil Hospital for the last two and a half years and we have arranged 
these data, for ease of reference, as shown in Table II. 


TABtB Tl.~Siool of 18 S IgoroU at OMl Bospital at Baauio P I 

X, 190 i, to March S, 19 X 0 . ’ ' ^ 
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There are no data to show how many of the entire 183 patients examined 
showed no parasites of any kind. 

We do not know the individual age or sex of the 183 Igorots recorded at the 
Civil Hospital, but we are informed that 100 of them were school children under 
15 years of ago. The a:esult of the examination of these 100 children is reported 
by Bowman in the Bulletin of the Manila JMedical Society for April, 1910.(7) He 
found 50 per cent infected with some parasite, distributed as follows: Asoaris lum- 
h'lA'oidrfi, 23 per cent; Trichoccphaliis dis'par, 30 per cent; Oxyuris ucnniciikirWf 
13 per cent; Agchyloiitomiim diiodcnale, 32 per cent; Tmnia sagmataf 2 per cent. 
This we take to mean that 32 per cent of the 56 infected school children were 
harboring liookworms, which would give 18 per cent of infection with iiiieinaria 
out of the whole series of 100 examined. 


Comparing our •finding with those at the Civil Hospital and with 
Bowman^s results in children alone the following points are of interest: 

1. We found a much higher percentage of vermicular infections, 
I'id per cent as against 100 per cent at the Civil Hospital. 

2. We found 92.5 per cent of the men examined to be infected with 
some parasite, while Bo-wman encountered only 56 per cent of the school 
children infected. The percentage for the Civil Hospital is not known. 

3. The difference in percentage between our findings and those by Bow¬ 
man and at the Civil Hospital is due mainly to the fact that we en¬ 
countered a very much greater number of infections with Asewis, Tri- 
chooephalm and Tcenia, as is shown graphically in the table. 

4. The percentage of infections with uneinaria are the same in our 
series of adult males and in the combined Civil Hospital statistics, 29 
per cent in each instance, but this is a much larger rate than was found 
aip.ong Bowman’s school children, who gave 18 per cent. 

This last difference is in line with observations made elsewhere in 
the Philippines. At Bilibid Prison and in Scout companies the rates 
of hookworm infection found among adult males has exceeded 50 per 
cent, while among 9,885 members of general population in Luzon exa¬ 
mined by the Bureau of Health the infection rate has ranged from 111 
to 16.1 per cent. In the general population when the statistics have been 
divided according to age and sex, the infection rate has been found highest 
in adult males, lower in women and lowest in children, as shown in 
the following table: . ' 


TABLU per0ef^tag6$ of hookworm infeetion among malm, females, md 

children in Lumn. 


Place. 


Las Plfias— 
Cagayan Valley 



NnmbM 

Per cent infected'. 1 


exam¬ 

ined. 

Males. 

Fe- 

Toales. 

Chil¬ 

dren. 


, , ,1.000 
6,000 

; r ' 

_ 

• 17.2 
554.Q 

21.0 

■‘6,6 

AO 

4.5 

try** 

9.0 

1 


It"- 


lier ( 

ite gsine' in' WIT 
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It will be observed tluit the pereeiita^^es tor males are not vcut 
markedly below that foTiiid for the Igorot laborers at Bay'uio. 

As far as we eovilcl see on mere inspection, ttie I,i>’oroi num who wer(‘ 

infected wiili Lincjiiaria. were little atfectiHl by the pr(‘S(‘nee of the 

parasite. Bowman (*ould find no rdation existin.y betwe(m liookworm 
infectimi and tlu' lieaiih of the children. This c.NpeimnKv is in accord 
with observations made clsowlu‘n‘ in the Pliili[)pin(‘s and haids to tin* 
eoachision that uncinariasis is not the serious nuniace to the iK'ailli and 
progress ot the Filipino that it has bium found lo h(‘ in ilu' cas(‘ of tiu‘ 

natives of Port(> Bicn and the white man in the soutlKu-n part of the 

TTnited States. 

EXAMIKATJOiNK OF BLOOD FOB I'AILUSITFS. 

Examinations for FiJaria nociurna were madt^ on tiie 1)100(1*01.' .1(H) 
adult male Igorots. Th.e specimens were obt:ained between 1) and M 
0 clock p. ni. in the form of a thick smear, the iuenioglobin was washed 
out and the pieparations tlicn scarcliod for the ])arasiio, wit-h negative 
results in every case. 

An examination of tlie blood of G,4(J0 inhaliitarits of the Pliilippine 
Islands by former members of tliis Board lias given some idea, of the 
prevalence of filariasis in different parts of tlie Philippines.(6) Tlie 
disease appears to be of most frequent occurrence in Bohol, Leyte and 
especially the extreme southern end of Luzon where the infection rates 
among the natives range from 5 to 10 per cent. Iforthern Luzon showed 
rates ranging from 0.2 to 0.8 per cent. Tliis is the,first work done by the 
Board in the mountain regions of Benguet and Lepanto-Bontoc and, in 
so far as such a small number of examinations is of value, indicates tliat 
the disease is not frequent .there. We saw no cases of elephantiasis 
anion^ tlie: Igorots, ■ . ' . 

The stained blood smears from 40 adult Igorot lahorere were examined 
or the parasites of malaria, and uoue were found. Malarial organisms 
are common in the blood of Filipinos in the lowlands, eren when no 

^ptoms of the disease are manifest.(9) Their absence in the Igorot 
IS m keenimy with fba '.rx .A, 
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Table IV .—Table shotmng ova found m fwccs and differential eounU of leucocytes 
in J/O adult lyorot laborers examined in Bayuio, P. /. 


(!asc' 
niunbcT. 

Uncin- 

aria. 

Tricho- 
(^ophalus 
dispar. “ 

Ascaris 

Inmbri- 

eoidos.*'' 

Tionia.a 

I'oly- 

inoT- 

phonii- 

(slcars. 

lilosino- 

plnle.‘!. 

Lym- 

pbo- 

cyte.s. 

Large 

mono¬ 

nucle¬ 

ars. 

H'ransi- 

tionals. 

ilast 

cells. 

J .. 





Per ct. 

10.0 

Per ct. 

9.0 

Per d. 

48.0 

Per et. 

4.5 

Per cf. 

3.5 

Per ct. i 


-!■ ! i 




49,5 

14.5 

S4.5 

1.0 

0.5 

1.0 j 

0.5 { 

1.0 i 

1 

:l, . 

4. 

-1 1-1- 

IH- + 

4- + + 

■•1 '1- 



35.0 

as.o 

15.0 

8.0 

89.0 

44.0 

5.0 

5.0 

2 0 





52.0 

4.0 

38.0 

1.5 

3.5 

f;. 



4- 

55.0 

14.0 

25.0 

4.0 

2.0 

7_.,. 


~h'l +-!■ 

■+■+ 

4-4-4-[. 


58.0 

4.0 

38.0 

4.5 

5.0 

0.5 j 
0.5 j 

.. i 

8. 



49,5 

6.0 

40.0 

2.5 

1.5 

V) . 

-I- +H-4 

H-+ H* 1‘ 

-1 


G4.0 

17.0 

15.0 

1.0 

3.0 

K) . 



57.0 

13.0 

24.0 

8.0 

I 

11 .. 

-.1- f ^ 

I'H- 



60.0 

26.0 

9.0 

5.0 


VI 

-t- 

4-iH- + 


85.5 

22.0 

36.0 

2.0 

3.5 

1.0 

13. 

*1- 



60.0 

14.0 

30.0 

6.0 

14 . 

4 

■h 


48.0 

2.5 

40.0 

4.0 

5.5 


15,. .. 


+ 

+ 



60.0 

2.0 

31.5 

3.0 

3.5 


16 _..... 




43,0 

4.5 

44.5 

2.5 

4,0 

1.5 

17 



4-+++ 

4 4.4.4. 
4.4-4.4. 


53.0 

11.0 

25.0 

11.0 

18 .. 




30.5 

14.5 

49.0 

2.0 

4.0 


19-....,.- 


4- 


39.5 

1.5 

51.5 

3.5 

3.5 

0.5 

9(1 , , 


4.4. 

4. 

4-4-4. 

4.. 


52.0 

17.0 

27.0 

2.0 

2.0 

91 


4.4- 4.4- 

4.4.4- 4. 
4.4.4.-}, 

4- + 4-4- 
++++ 
4- 


28,0 

18.0 

46.0 

2.0 

5.0 

1.0 

22 



49.6 

2.5 ' 

43,0 

5.0 

1.5 1 

0.5 

98 



53.0 

8.0 

40.0 

8.0 

1.0 ^ 

24........ 




49.0 

17,5 

30.0 

2.5 

1.0 


9.1 


4-4- 

4- 


45.0 

47.5 

10.5 

42.5 

0.5 

1.5 


M . 

-|. 


8.5 

40.0 

8.5 

0.5 

97 





47.5 

8.0 

39.0 

2.6 

3.0 

2H . 




49.6 

5.5 

38.5 

3.0 

3.5 


29 __ 



4-4-++ 

' Hh 


58.0 

6.0 

33.0 

1.6 

2.5 


80. _ _ _ 




42.0 

10,6 

35.0 

. 6.0 

4.0 

2.5 

81 __ 





52.0 

59.0 

4,0 

88.0 

6.0 


82 


4- 

,++-i" + 


0.5 

35.5 

1.5 

3,6 


38..—.., 




89.5 

88.0 

6.0 

49.0 

2.0 

3.0 





+A+-f 

4-4.4.4. 

+4"++ 
4" 4" 4'+. 

' '4- 
' '■+4- 


6,0 

53;5 

2.5 

5,0 


85—..— 




47,0 

4.5 

89,0 

8.0 

6.0 

0.5 



4- ''' ‘ 


24,0 

82.5 

37,0 

8.5 

8.0 

87 ' • .. 




44.6 

4,0 
’ 7.0 
8.0 

48.6 

0,6 

2.6 


, 88—— 
89.,. __ 

'' 

, 4. 

4. 


49.0 

43^0 

61.0 

/Sb,'o 

35.'0 
'40,5' 

9.0 

ib 

4.0 
: ' 7.0 

io 

40 -—. 


' ; + ’ 


'': i,i[ 



1.5 ; 







Total, 

11 

24 

'.124' 

1" 

. 4 . 1 .— — 


_ 

_ i 


—-w 

Averages for blood - — 


'T——^ 

46.9 

8.9 

87.2 

3.5 

3.2 

0,4 


«’When two or three ova ot a specie 9 were fotiiid la ohe cover-glass preparation the 

fegWt SpeooHed 4^+4- " ‘la^ihate * i ^re^tet aumWr thaa thi®, 

Jjf irate TohW 1»^olii9'fhe ^ret to fotiml reeard wee 4*+^ 

■"6«f |!c^^ U, th^ pre»at^tioj;ie 
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A study of Table IV shows that in nearly all of the differential eouiits 
some abnormality was apparent, llie most evident change is the in¬ 
crease in the percentage of eosinophiies, only 8 out of -10 giving counts 
below 4 per cent. Tlie highest was per ('cnt, auioiliei’ was per 
cent and 15 were over 10 per ctent. Tiui averagii of tlu‘ whole si'ries was 
8.h per cent. In the Medical Survey ot Tayinyf"^) the eosinophilia. in 
ItfO differejitiai counts of ilie blood of Filipinos was II.,'3 p('r ('(uit, and in 
64 white American soldiers in the United Stales with uncinariasis if was 
8.5 per ceni(<j) 

This increase in eosinophiles is to be accoinitod for in rare iiislarua’s, 
perhaps^ by skin disease^ but in the vast majori ty of eases by the in feci ions 
with intestinal parasites. ITo\ve\'ei’, an increase is not invariable in ihe 
latter condition. Case number 11, with uncinaria and Trlcliocephilu.^ ova 
present, iiad no eosinophiles in 200 cells and 7 other cases witli Trklw" 
cepliahis or Ascwis or both, showed the eosinophiles less than, 4 per cent. 
Case number 1 gave 9 per cent of eosinophiles and no ova of intesiinal 
parasites, but it is quite probable that a more thorough search would 
have revealed a few hookworm eggs. 

The next most noticeable abnoimality is a marked decrease in the 
relative numbers of the polymorphonuclear neutrophiles, which averaged 
46.9 per cent for the whole series. This is in part due to the increase 
in the eosinophiles and in part to an abnormally large percentage of 
small lymphocytes, the average for the series being 37.2 per cent. 

Comparing this with the results of differential counts on Filipinos at 
Taytay there is agreement in character, although the changes from 
normal are more marked in our series as shown below: 

Table V .—Average differential counts. 


Place. 

Poly- 

rnorphi' 

neutro¬ 

phil. 

Is 

II . 

Lvm- 

pho- 

oytes. 

Largo 

mono- 

nude* 

arK. 

Transi- 

tlonals. 

Mast 

oolls. 

Bagnio _ 

46. a 
: '617; 

' »i9, 

11.2 

37.2 

S4.5' 

: '3,6 i 
4,1 

8.2 

0.4 

O.'l 




Therefore, wo may look •al>oti the Igorots (and probably upon most 
other tilipinos) as having a chronically increased percentage of cosin- 
ophiles kd small lymphoiyte^ irtth a corre^onding decrease in tlie 
polymorJJiCB'aol^r', .te®ntrophile% whiA can^iioh ajjparehtly does not 
' iagmdtwAr-dftect their hei^th,; This diaterbwoe of th® normal propor- 


i ^ ^ X J. 

If'^prbWble cammon to most 
^ .tire tehxp 
be* 
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The decrease of poljmorphonucleai’ neutrophiles, combined with in- 
ci’ease of small Ijmpliocjtes seems in some way to be related to tj'opical 
conditions,, not only being- present in natives, as shown above, but also 
developing in white men alter a period of residence in the Philippines, 
Wicidine, at Cam]) McGrath, Baiaiigas, examined the blood of lOf newly 
ari'iviM! white soldiers in good heallli, on three occasions, at eight-month 
intervals, and found a progressive decrease in the polyiuorphonuclears 
(G-k-1- ]jer cent, 00.4 per cent, 54.8 per cent) and a steady increase in the 
small lymphocytes (24.8 per cent, 26.0 per cent, 33.3 ])er cent) and 
eosiuopliiles (-1.1 per cent, 4.4 pei* cent, 5.1 per cent). That this con¬ 
dition of lymphocyte increase is not the direct result of helminthiasis is 
shown by the residts of differential counts on lOU soldiers in New Or¬ 
leans, Louisiana, 60 of wlioin liacl uncinariasis. In this series the poly¬ 
morphonuclear neutropliiles were slightly diminished, 57 per cent, but 
this could be accounted for by the eosinophiha of S.5 per cent. The 
lymphocytes were not above normal, averaging 27 per cent for the entire 
100 men and 2G.3 per cent for the 60 infected with uncinaria.(^4 

During tlie experiments and observations with orange-red underwear, 
recently conducted by this Board, 445 differential leucocyte counts were 
made during a year on 115 liealthy soldiers, the averages lor the group 
being polymorphonuclear neutropliiles 56.3 per cent, small lymphocytes 
34.7 per cent, large mononuclears 5.4 per cent, eosinophiles 2.8 per cent, 
mast cells 0.7 per cent. All of these men had been one or more years in 
the Philippines and show deviations from the normal, in the direction 
of lymphocyte increase and polymorphonuclear decrease, similar to those 
which developed in Captain Wicldine^s series. Neither in this work nor 
in Captain Wickline’s observations was there found any abnormality in 
the absolute number of leucocytes per cubic millimeter of blood. 

CONCLUSIONS. 

(1) The Igorots are an industrious, well-developed and vigorous 
people, living in a climate comparatively temperate. 

(2) Ninety-two and one-half per cent of 119 adult males examined 
showed ova of some intestinal worm in the stools. 

(3) The infection rate with uncinaria among adult males was 29 per 
cent, which is probably higher than the average for the sme class among 

' tte'lowland Pilipinos, y, '' ^ 

''(4)''. .TheLoolrwomi rate.'for children is lower, about 18 per cent.;, 

(5) Malaria and hkriasis are Mrequent.or ahse 

(6> The blood shows a chronic condition of increased pereentdge of 
eosinophiles and small lymphocytes' with diminished percentage of 
polymorphonuclear neutrophilesv'' ^ * 

(7) The increase of lymphocytes 'diminution of polyinorplio- 
io he dep(^da3^t on fropicil and will develop in 
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(8) Tliis mliiction in ilie iiuinhcr of '[Hilvniorphoniuliw 
elements in tlie blood is bolli relative and absoluie and may possibly be 

a faetm* iu (lie lowa'red jnsista.iKH* to eerlain infcK'tious diseas(\s s('en in 

tro])ii'al ])t‘Oples. 
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UNIDENTIFIED LARV^ OF SOME DIPTEROUS INSECT DE¬ 
VELOPING IN THE DEEP URETHRA AND BLAD¬ 
DER OF MAN PRODUCING SEVERE 
ABDOMINAL SYMPTOMS.’ 


By G. P. Trible.® 


Prancdsco Jose, a civilian einpIo 3 'ed at the United States naval station, 
Oiongapo, Philippine Islands, reported to the sick qnarters for treatment 
February 10, 1910, complaining of abdominal cramps. During that 
night the pain subsided and he slept well. The following morning the 
abdominal pain became very severe, accompanied with nausea, vomiting, 
and general abdominal rigidity. His bowels were open; urine was 
voided at 8 o’clock in the morning. 

The patient was transferred to the IT. S. steamer Beikf at 3 oYIock 
in the afternoon. Upon admission his ternpex’aturc registered 36.3° and 
general abdominal rigidity which‘“was board-like over the bladder was 
present. Pain and tenderness xvere felt over the bladder and stomach. 

A sterile, hard-rubber catheter was passed into the bladder, meeting 
some yielding obstruction in the deep urethra. About 150 cubic centi¬ 
meters of clear urine were withdrawn. This contained numerous, actively 
motile, larvje-like organisms. An examination of the f*ces was negative. 
I’he urethra and bladder were then thoroughly irrigated witli potassium 
permanganate and boric acid solutions. At 1 o’clock in the evening 
the symptoms had subsided to those of a mild case of acute cystitis. Two 
hundred cubic centimeters of urine were withdrawn, containing a few 
dehd, but no living organisms. The patient complained of exquisite 
tenderness oh passing the catheter through the deep urethra and sphincter. 

Two days later all signs of bladder irritation had disappeared, the urine 
passed was clear and free frotp, larvag. The patient was discharged and 


returned to-duty February 14,1910. ■ , ^ 

In this case there was no history of diseaseof the urethra or rectum 
prior to the onset of the symptoms on February 11. The anterior uretlira 
was normal. The eggs evidently were deposited and developed ;n the 
deep urethra, the larvae passing through the'sphincter of the bladder, and 
causing acute inflammation bf fhle bladder. 




DISCUSSION. 


DISCUSSION OF THE PAPER ^^UNIDENTIFIED LARTiE OF SOME DIPTEROUS 
INSECT DEVELOPING IN THE DEEP URETHRA AND BLADDER OP MAN 
PRODUCING REVERE ABDOMINAL SYMPTOMS/’ BY DR. G. P. 
TRIBLE, ASSISTANT SURGEON^ UNITED STATES NAVY. 


Dr. E. 11. 8Utt, swrgeoUj United States Navy, associate professor of 
'medical zoology, department of tropical medicine, Philippine Medical 
School, Manila, P. I. —A very interesting point in connection witli tlie 
case reported hy Doctor Trible is that of the identity of the larvse. Those 
sent 1o me liy Doctor Trible were not full-grown and there, was some 
distortion. However^ they resembled the larvie of Mnsca domestica. 
I took Some bottles containing horse mannre and placed several females of 
PL domestica in them. The larvae which developed agreed in all im¬ 
portant details ivith those sent by Doctor Trible, an opinion with which 
Mr. Banks coincided, so that I think they were tindoubetedly larvae 
of Musca domestica, but the question is: How did they get into the 
urethra ? 

Mr. Charles S. Banks, Biological Lahoratm-y, Bureau of Science, lec¬ 
turer on medical entomMogy, department of tropical medicine, Philippine 
Medical School, Ma^iila, P. 1. —The question of how these larvas got into 
the bladder is a very obscure and interesting one. They have no mouths 
in the sense that chewing laiwie have, namely coleopterous and lepiclop- 
torous larval. They get their food hy means of two hooks wlrich tliey use 


as scraping instrumentR, and by moistening with saliva the substances,, 
on which they live, they obtain a liquid diet, as it were. If this man Imt 
swallowed the ova or larva' of the house: fly, it is almost inconceivable that 
they could have traveled from the alimentary canal into the bladder. I 
have thought of ibis question considerably since Doctor Stitt mentioned it 
to me/and the only jiossible way I can see for this man to have become in¬ 
fected with these larvae is by Ms having used some infeeted'luid for mak¬ 


ing a surreptitious injection. Larvae nf this class penetrate; readily into 
any available cavity where they find suitable conditions for development, 
and thus they might have entered the, external ureter and fixed themselves 
on the mucosa of the urethra,,,, < 

Doclof SMtr-rl would Kke to that the catheter used in this case 

iU Bteriiter and iiSfid at 

, ’V-ULL*!-'.''' ’i" ‘m ‘ '* ' ' 'r ) , I , , 51T 
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once; thus it was impossible for the infection to have oecinTcd .from tins 
source. 

Mr. do not want to be misimderstood or to convey tin' idc^a 

that there wns any chance for infection while the ninii was being 
oi)erated upon liy a person in authoTity, but merely that i-ln.^ infoidion 
was probably caused by the man using some substanec' infesb'd with liic ova 
or larvm of the fly and at a time and place unknown to tlie medieal oUk'tn'. 

Dr. J. i¥, Aikinson, principal medical officer, Iloiujkomi, delvtjale 
from the government of Hongkong .—'These larva; have been] found in 
the stools of the Chinese. How they can t'.nter the mouth and in)t Ih* de¬ 
stroyed by the gastric and other jnices met with in the intestinal tract is 
remarkable. They have been found by Doctor Bell in stools at the civil 
hospital at Hongkong. 

REPORT ON THE GABE OF SHSPECTED UYDROPllOBrA IN’ A DOG, Rl<:FKiniFl> 
TO IK THE PAPER BY DOCTORS DUDLEY AND VV JIITMORF, ENTITIUCI) 
'hlYDROPirOBIA IK THE PHILIPPINES.’’ 


Manila, 1\ L, Jiilg f). .101)7. 

The Director of Science, Mmila. 

Sir: I have the honor to inform yon of the result of the in oc-id at ion 
of the material of suspected hydrophobia (medulla oblongata of a dog 
with the suspicion of Lyssa). The .result shows it apparently to have 
been a real case. This amimption must be proved aeiontiflcally by 
further experiments.- 


On June 8, in the morning, the body of a dog, with suspected hydro¬ 
phobia, was brought to my laboratoiy by Doctors Ashburn and Graig. I 
opened the scalp and took out the brain, and dissecting out the lateral 
ventricles of both sides, made 20 smears of the hypoeampus for Doctors 
Ashburn and Craig, who examined the smears, by stain,ing with Aisur 
IT, and Azur-eosin stains (Giemsa’s^ fluid) and stated that they found 
some bcKlies in contour like Kepi’s, in them. I made the emulsion of the 
medulla oblongata according to the regular method and performed sub- 
^^ral inoculation through the, foramen optictip ipto, three rabbits. The 
fel^owing table shows the results: * 

, ; BMit inomlatiot^ of .$uspect$(jL $tuet virus, Manila^. 




Date soaro® wp- 


fed 
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In Japan the incubation period of rabbits inoculated with street virus 
is about two weeks at a minimum, but sometimes in other countries^ 
because of its weak virulence, we obtain the spiiptonivS only in three to 
six weeks after the inoculation, which ot course must be su])dural. The 
result recorded in my table shows tliat the niateiial was not coiitainiiiated 
with otlier septic barieria and the assumption is that this was a real case 
of hydroplmbia. 

In rabbit No. 121 the symptonis were slightly typical, so I took out 
the brain, preserved it in sterilized glycerine solution and wuited for 
the appearance of the symptonis among the other two rabbits. The 
second rabbit (No. 128) shmved slight symptonis on the 30th of June 
and these developed on July 1 (next morning) -into the typical form 
of this disease. The animal was nearly dead, when I chloroformed it 
and took out the brain, preserved it in Zeiiker^s fluid, for a pathological 
examination hy Doctors Ashburn and Craig. I injected the emulsion 
of the rnedula oblongata into three other rabbits. The vspinal cords ol 
both rabbits mentioned above I preserved in a vacuum to get material 
for injection by the Pasteur method of immunization. 

I will now obtain the brain of the third rabbit and have smear exami¬ 
nations made by Doctor Ashburn, and on the other hand, with this spinal 
cord material, I will make inoculations into other rabbits, I have also 
performed subdural inoculation with the px^eserved material from the 
•first rabbit. 

Dor a long time, the existence of hydrophobia in the Islands has been 
under discussion and therefore we need peiTect and exact investigation, 
We need, further, experiment and observation to prove the existence of 
this disease. Subdural inoculation must be made into a dog and the 
symptoms developed must be watched. I will have the honor to report 
as soon as my observations are completed. 

Yours respectfully, 


y, K. Ohno, 


Assistmit in the Biological Lahoratonjj Bureau of Science. 

90828—5 
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Hookworm Disease. Etiology, Pathology, Diagnosis, Prognosis, Prophylaxis, 

and Treatment. By George Dock, A. M., M. D., and Charles C. Bass, 

M. D. Cloth. Pp. 250, 49 special illustrations and colored plate. St. Louis: 

C. V. Mosby Company. 1910. 

Since it became evident about eiglit years ago tliat nncinariasis was 
common in tlie United States, many articles have appeared in American 
medical literature covering various phases of the subject. Important ex¬ 
perimental work at the same time has been done on the disease in 
other parts of tbe world. The authors of this book show an intimate ac¬ 
quaintance not only with the literature of the subject, but also with the 
disease itself, particularly as it is found in the South Atlantic States. 
In addition, considerable research work has been done by them, especially 
in regard to the diagnosis of very mild cases (in which a centrifuge is 
used), in regard to the symptomatolog}’' of mild cases, and also as to the 
blood findings in the affection. 

The subject of hookworm disease is brought quite up to date and 
the book, which is very appropriately dedicated to Dr. Charles Wardell 
Stiles, must find a hearty welcome among practitioners and medical 
students in the United States at this time when a crusade against uncina¬ 
riasis has just been inaugurated. 

The book is faulty in regard to the editing of technical names. It 
is unfortunate that the proof was not read by a zoologist. 

D. a W. 


Practioal Suggestions In Borderland Surgery Eor The ITse Of Students And 
Practitioners. By GUatavus M. Blech, M. D. Cloth. Pp, 219. Philadelphia: 
Professional PubliBhihg Company. 1910. 

This book "tas not written for surgeons but rather for occasional 
operators, or, more plainly, for medical men who should not operate at 
all. Whether there is a field for such effort or not the reviewer is unable 
to state. ‘ ^ , • J. E. MoD. 


BCedlcal Service In Campaign, A Handbook Eor Hedioal Ofilcers In The 
Eield. By Maj. Paul Frederic^ Helical Corps (General Staff), U. S. 

Anhy. Beathor- Ppi ;Prioh#.SjO hel Philadelphia: P. Blaldston’a 

ikk 'ik lii* 'Siiifittfi&-i3aaaieW'iP'Ar:W 
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gained in small campaigns against the Indians. This lack of cxpci'icncc 
was still more marked among the medical officers of tlio .Nalitm;]! (hiard 
and among the other civilian physicians hastily (tailed iiiio lint <Miiploy 
of the Medical Department. The souiws of iiildrnuiiion as io his 
military duties available to the physician at that iinu! \vcr(‘ V(‘i‘y limited. 
Since 1808 a great number of articles on medieo-miliiary siihj(!ttis have 
appeared in the periodicals of this and otlun countries. The Manual for 
the Medical Department for our Army lias been greatly enla,rg(Hi, (ss- 
peeially in the portion relating to the eiinipment and maiiaginunii 
of the sanitary units in time of war, and the Diehl Service Degulailoiis, 
first published hy our War Department in 1905, have earefiilly detined the 
status and duties of the sanitary persojmel in active service. Tlie latosi. 
addition to the literature of this subjecd is a volume entitled “Medical 
Service In Campaigifi' prepared by MaJ. Paul F. Stranh, Medical. Dorps, 
United States Army, under the direction of the Siirgeon-Uenernl of tlu^ 
Army and published by authority of the War Department. 

This book will prove of great value to all those connected with or 
interested in the military service. It contains little that is origi,iial with 
the author, but brings together in a small compass a huge amount of use¬ 
ful information essential for the medical ofiicor and which could otherwise 
be obtained only after a study of many books or from the teaching of 
considerable personal experience. The writei* treats his subject in an up- 
to-date yet conservative manner and warns the reader that the lessons 
taught.by our civil war are still of value in spite of improved weapons, 
and that 'The procedures which demonstrated their practical value in 
earlier days should not he lightly thrown aside for new schemes evolved 
from the inner consciousness of theoriste.’' 


It was a common obsemtion during the Bpahisb,-American war that 
many physicians Just recruited from civil life were entirely unable to 
grasp the importance of any of the functions of a medical oflicer other 


than those pertoing to his purely medical and surgical work. Major 
Straub, in writing of the degree of training necessary for the best interests 
of an army, says: "This state of efficiency can only be brought about hy 
the requirement that, in addition to professional qualifications, medical 
MmB shall be sufficiently msimoted in such purely military subjcHAs 
may be necessaiy to enable them to,#t in harmony with the troops 
are serving/^ , To tbi$ eiqd h^ introduces a chapter on field orders, 

mi on weapons 

sS or etel the selection 

tmi of 
ted'ttibtes. 
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showing tlie imm-bers and proi)nrtions of oacli class of wonndecl which 
are to he anticipaiicd and in the succeeding chapter on ‘‘■'Transportation” 
deals witli the removal of those who arc unable to proceed unaided to the 
rear. Attention is drawn to the fact that tlm long range of iinxlern 
militaiy rifles has greatly extended the danger zone during l)attles and 
liierefore increased the dillicultios and risks of promptly aiding and re¬ 
moving the wounded. 

In the chapter on ‘'‘Organization” reference is made to the recent 
increase from tlirec to four in the number of medical officers attached to 
a regiment. The details of the care of the wounded from the firing line 
to the general hospital are fully covered in chapters entitled ‘'‘'Regimental 
Service and Aid Stations,’-' “Dressing Stations; ' “Field Hospitals,” “Sta¬ 
tions for Slightly Wounded,” and “Lines of Oommiiiiioation.” 

In the chapter headed “'Administration,” as well a.^ elsewhere through¬ 
out the book, the importance of the administrative function of the IMedieal 
Department is emphasized, the ultimate object of which is “to bring the 
patient, tlie facilities for his treatment, and the surgeon in conjunction 
under the most favorable possible circumstances.” 

The writer frequently refers throughout the book to tile important 
fact that “the basis of the organization of the medical department 
for war is the necessity of maintaining the highest possible effective 
si.reiigth of an army and of relieving it of its encumbrance of sick and 
wounded.” It follows therefore “that a medical service in war is 
not organized and maintained with the sole object of meeting the humane 
demands of the age.^’ The piumpt evacuation of the wounded from the 
scene of active liostilities towmrd the rear is a cardinal point in effective 
administration, even though this removal may not always be for the 
best interests of certain individuals among the injured. The author 
clearly brings out the point that in tlie interests of militai-y efficiency the 
care and treatment of the less severe cases of injury, which in large 
measure may recover soon and return to the front, is of more importance 
to the army than the care of the very serious cases which are not likely 
to I’ender further service., This is a view too little appreciated and which 
it is hard for the civilian practitioner to grasp,,because his greatest interest 
js ill the severe and unusual injuries.: The slighter cases of injury should 


hot he sent to generah hospitals far in the rear, bnt should be treated 
as hear as possible to the pom of operations, so that no unnecessaiy time 


will be lost in returning thsnf tp their mrganizaH^^^ recovery. It 

is all important that some relation should be maintained between the 
distance tliat patients are to he transported and the probable duration of 
i|heir disabilities.^^ (^ ^ < h ^ I j ^ 

.^he book is smal 'in ame, ‘ia bbnnd m;4ertble covers, 
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AN EXPERIMENT WITH ORANGE-RED UNDERWEAR.’ 

By James M. Phalenc 


111 liiH aiiiiiial report lor the fiscal year ending June SO, lOO*}’, .Lieu¬ 
tenant-Colonel William T. Wood, inspector-general of the Pkili[)pines 
Division, called attention to the experience of British army officers in 
India in tlie use of colored linings fpr their headgear, as well as to other 
experiments along the same line, and reviewed the recent literature 
bearing upon the subject. He recommended that an extended experiment 
be instituted in, these Islands and that sufficient underclothing and 
hat linings of an orange-red color to equip several regiments he sent 
over here. This recommendation, upon being refeiTed to the Surgeon- 
General and the Quarterinaster-Oeneral, was concurred in and the latter 
recommended that 5,000 suits of orange-red imderclothing and a like 
number of hat linings be authorized for the purpose. This was approved 
by thC'Wnr Depaadment, the clothing was''prepared' at theHliikdeiphia 
depot and shipped here, arriving in November, 1908. White under¬ 


clothing o£ similar material wa$ sent at the same time in sufficient 
quantity to equip an equal nnm,|)^r of men, to be used as controls for the 
experiment. Upon the recommendation qf the chief surgeon of the 
division, the details of the experiment -^^ere intrusted to the Board for 
the Study of Tropical Diseases, the membe^^a of which at this time were 
' Napkins James and’E. J. ‘jficholf, Medical Cdrps. 

^ ** of Tt-opM 
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THE SCOEE OF THE TEST. 


In an indorsement from the olilec of the Surgcon-Gcnoral^, a, miinl)C 3 r 
of suggestions for the ea.rrying out of the experiment were niiidc., the most 
i]ii])ortant being as follo\?s: 

Ill order that other eonditioiis may be the, .same, the oran^m-rc-d cilottiiiig shoubl 
be issued to half compiinies occupying the same barriUiks; the sifieeial clothiug 
should be worn at all times for at least a year, and the controls should lia,v<‘ 
exactly the same clothing, except for color. 

If practicable, the same medical oflioers should rcin.un on <luty with (.he 
troops under observation for the entire period and should keep a careful ro(H)rd 
of the comparative amounts and nature of sickness among them; al.so of the 
subjective sensations of the soldiers as to comfort or discomfort in the sun, 
their mental and bodily vigor, etc. 

A number of officers and enlisted men who are specially .snsccpiiiih* to i.lie 
effects of the sun should be equipped with the OTange>rc(l garments and re¬ 
quired to report the results. 

With these suggestions as a basis, the Board, Iti eod|)( 3 rutimi wii.li 
Colonel J. van R. Hoff, the chief surgeon, drew up a plan foi' ifu; ox'peri- 
meut which was approved by the division commander. The main dcinils 
for the test were as follows: 


(a) The equipment of approximately 1,000 men with tlie colored under¬ 
clothing and hat linings, wdth 1,000 men as controls to be furnished with white 
underclothing of similar texture. The men to be taken from different branches 
of the service and at widely separated posts so that all sections of the Islands 
should be covered. For this purpose the following troops, on account of the 
above reasons and because they had the necessary year to serve in the division, 
were selected: 


Fifth Field Artillery, Fort McKinley, Luzon. 
First Cavalry, Camp Stotsenburg, Luzon. 
Fourth Infantry, Camp Jossman, Iloilo. 
Twenty-third Infantry, Zamboanga, Mindanao. 


(&) That the men who wear the special clothing and the controln sliouhl be 
taken from the same companies, which were to be equally divided in such a 
manner as to make the two groups as nearly similar as possible in ])hysiqn 0 ; 
all men of long tropical service and those of exceptionally weak constUution to 
be excluded from the companies before dividing. 

(<?) That all officers, and especially those particularly susceptible to tbe off(Hffis 
of the tropical sun, should be invited to equip thotoselves with the special undcr- 
hlotlto ted report dpte- it te, the ted of, ^period df experiment. 

(<d) That a medical officer detail^ it each ojf the posts mentioned above 
,, «*4<i H ,9f tha t«st M hi» ptei Tto,t 

^ Ipl, |f^4)a,tgd traopis ssuipped with 
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{*'} That rctiords ])e of the niediea,! liistory of tlio men during tlie test, 
iiu'hiding tiie iiundier of days lost by si('kness and tlic iiatiire of the illness. 

[j) That tlie weight, strength test, and blood pressure be recorded at quarterly 
intervals for all the men. ' 

{({) Blood oxaininations, including red and white counts, differential counts, 
ajid lia-niogiohin estimations, to be made upon a limited number of men tliree 
tiuK'.s during the year. 

ill) Obs(U’vations to b(' made and recorded upon the pulse, temperature and 
respiraiio5i after exereise at frequent intervals, 

('0 (Special observation to be made as frequently as possible upon both sets 
of men after (‘xereise, witlj a view to noting any s^unptom referable to climatic 
eirciits. 

[j) A statement to be obtained from each wearer of the special underwear as 
to ibc individual advantages or disadvantages of tbe garments. 

(/c) The experiment to occupy the calendar year 1909. 

THE GARMENTS. 


underwear and the hat iinings designated for the experiment 
arrived in Alanila about the first of December^ 1908, and were distributed 
to the posts shorth^ thereafter. Difficulties began to be encountered 
npon the arj’ival of the requisitions. An undue proportion of small 
sizes of tlie garments was found to be present, this being particularly 
true of tlie orange-rod undershirts. Only about 1,100 of the 5,000 sent 
were of sizes 30 and 38, which are worn by a majority of men. Therefore, 
ra.ther more of a selection of men was necessary than at first, was con¬ 
templated or thought desirable, a larger proportion of smaller men 
being required for the experiment. 

ddic estimate of the War Department officials for five suits, of under¬ 
wear per man for the year, brought forth protests from a number of 
j)ost and organization commanded, the calculations of the latter running 
from about eight to fifteen suits per man. As the purpose of the 
expeiiment would be defeated if an insufficient supply of the gaments 
wore furnislied, it was decided that the needs of the wearers must be 
mot. Dor the above reasons, the number of men actually equipped and 
kept undea' observation fell short of the original estimates. About 500 
xneii in all were equipped with special underwear, inchiding 20 men of 
the Hospital Corps at the Division Hospital, Manila, and 40 general 
prisoners at tlie Fort William McKinley prison. An equal number of 
controls with white undertvear were used. 


The undershirts issued were those that have been provided for sdme 
years past under the name of '"undershirts, cotton/' a gannent witli a 
round neck,' without buttons, and approximately 8.5 ounces. 

The drawers were different from any^ing that recently has been issued, 
being a rather superio-r ef teavyr jean with webbing inserts at 


t|e-red color, 
;:0ty neaJ^ly- 
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imiforni tliroiiglioiit the lot. Garments were washed and drioii unde]- 


varying conditions to test the stability ot the dye. The lirst wasiiiiig 
gave a ^distinctly red color to tho water ; howcivcn*^, this a^pparcud lv was 
due to an excess of the dye, as the garments were not in a fccu’i ally cliangiMl 
in color. Subsequent washi,ngs gav(‘ very liille (a)l()raiioii icj ilu' waltua 
The jean drawers lost their color I'aster than tla^ sofh'i* iiiuhM-shirl. 
When the clothing was dried in the shmhi wry liidhf fading ioo-k p!ac(‘. 
but when exposed while wet to tlio suid,iglit tlu; loss of t'oior was veuy 
rapid. Here, too, the Jean drawers lost color more rapidly tliari the 
undershirts. At the beginning of the experiment, garments were sub¬ 
mitted to a local er lor test, ami he re|torted that ih(‘\' tmd 
requirements of the soap and soda tests as rocogniynd by tlui trathe The 
hat lini]igs were not of a fast color; the first washing rmnovial the 
greater part of the dye. As the washing of these articles was not 
eoiiteniplated, thJs was no great ()l)jectioM, except that rain and juM'spira¬ 
tion caused the color to nm. ’ 

In actual use this clothing lost vSonu‘ color in a very short time. After 
a few inonths the garments pi-esontod all shades, fi’orii that approximating 
the original to a dirty cream-color. Tdie same garment nsiiariy giivc! 

variety of tints in proportion to the relative exposure tO' th.e sum 
The red coloring matter was less resistint than the yellow, tlie first 
change being a rapid one from orange-red to yellow aiid then gradually 
to cream-color. The garments retained their color miicli hotter upon the 
inner than on the outer surface, showing tlie influence of diixnd sunlight 
upon tlie dye, and the much greater importance of this factor than that 
of the washing. 


As the ^W'eight of these garments lias been a matter of criticism, it 
will be of interest to note that by weighing a large number of the 
undershirts, both colored and white, it was found that there was an 
average increase of but one-fifth of an ounce due to the dyeing. As the 
colored drawers and.those issued to the control were of diffei-ent types, 
a like comparison was not possible, but the colored diwers averaged 
XJ ounc^ heavier than the white. 

I'ii 


wns continued 

year 

completedy 




ORANGE-RED UNDERWEAR. 


529 


fU'i'iods of the expL'riiiieiii—in, daunary, in July, and at the end of the 
year, in Deceinber. The first table gives tlie irciglits of one hundred 
men. of eadi gJ’oiip, selected becanse they arrived in the Philippines very 
shorily before the Ixginning of the experiment ; therefore this table gives 
an indication of the change in weight of newcomers. In the second 
1abh^ aIV given tlie woighls of all the men under obseivation, 

Tai;lk I .—(Joviptrmlivc weights of recent anivals in pomuls avoirdupois. 


Oi’onp, 

Begin-; 
niiiff. i 

Mid¬ 

year. 

i Los.s, 

Kncl. 1 Loss. 1 

i j 

Onmip'-WHl..... 

130.3 . 

135.0 

4.3 

136.2 ! 3.1 ' 

White. 

140.9 1 

j 

137,7 

3.2; 

137.6 i 3.3 j 

i 1 


Of the first group, 86 men lost weight, 11 gained, and 3 remained 
stationary. Of the second group, T9 men lost weight, 14 gained, and 7 
remained the same. 

Table 'IT .—>Goniparativc weights of oil men olsciwcd, in pounds avoirdupois. 


aron,,. 

Mid- I 
year. 

. 

JjOSS. 

End. 

! 

Loss, ! 

Oran^o-red.1 141.6 

White.-....._j 143.0 

137. (! 

139.9 ' 

4.0 

3.1 

138.8 

140.6 

2.4 I 
2.4 i 


The^ dJ;I!ereii(v‘ between these two tables is very little, eliowing mainly 
a slightly greater average loss in weight for the new arrivals. The 
difei’ences are greater in reality than appear in the tables. Wliereas, 
the new aiTiyals almost nnifoimly lost weight in very nearly equal 
proportion, the older residents showed much g-reater variations, the 
losses and gains being more decided in character and more irregular. 
As a group, the inmates at’ the military prison at Port McIiiiiley gained 
an average of 1.3 pounds per man, altliongh they fell off 0.8 pound in 
the middle of fhe year. ;,A common feature of both dables and of both 
groups is tlm loss of weight,'greater at, the middle of the year than at 


its close. ‘The obvions explanation of this phenomenon is the higher 
average tompej^ature during this time of the year and the consequent 
greater loss from perspiration.,, Comparing the two groups, it is of 
interest to note that the loss of^ weight of those wearing the special 
clothing was materially gmter at the mid-year period than that of the 
group wearing white. This, does mot appear at the close of 

'1. ’ . / ,V 

it, the kgin- 

iWtiiM -ifcfe and white' 
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corpuscle counts were made rvitli a, Tlionia-Zoiss lia'iniu-vtoitioii'r and iho 
hsemoglobin estimates with the Dure iDstmiiieuL In (lu' diirciHmlhil 
count no attempt was made to divide tlio ]ympliO(wt(‘S iido groups and 
the differGniiation between this ednss and the large monoriiKdenrs was 
made U])on their stainbig reactions rather than upon their sizi'S. 

Ta'ble IIr ,—Blood cmmiudlitois. 
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At beginning: 


P. ci. 

<t 


P. H. 

J\ d: 

r. d. 

l\ d. 

P. d. 

Orange-red ftia monV.. 

5,085,100 

03.5 

01.9 

7,122 

Twn 2 

35.() 

5.3 

11.2 

0.7 

White (57 men)____ 

5,07.5,000 

89.6 

88.3 

7 475 

57, S 

Vi '•! 



At mid-year: 




5 3 

; 

0,0 

Orange-red (62 men) 

5,156,000 

5,090,000 

01.6 

88.4 

88,8 

86,7 

7, <552 

y 
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White f56meii)-,__ 

7,805 

Ati A 


(5 1 

4.0 

45. n 

0,6 

At end: 

VtJ. H 

32 9 


0.3 

Orange-red (61 men) 

5,346,000 

5,184,000 

92.4 

80,2 

86.4 

86.0 

6,868 

65.4 





White ,(54 men). 

3(5 3 

*5.0 

2. i) 

ll(> 

0.8 

0.5 



7,372 


iiZi 0 

4.6 


The results of these examinations agree in character if not i n degree 
with those made by Captain W. A, Wickline, Medical Corps> whose ex¬ 
cellent work along tliis line at Camp McGrath in 1905-1906 appeared in 
one of the late volumes of the Military Surgeon. In both groups, as in 
Captain WicHine^s subjects, there was an increase in the number of 
the red cells and a decrease in the percentage of hemoglobin, the limo- 
globin index showing necessarily an even greater diminution. The dif¬ 
ferential leucocyte count shows the same high proportion of lymphocyte 
^lls, tills increase being at tlie expense of the polymoi‘plionucloai‘ cells. 
This variation from the noimal proportions; appears in tlie first count and 
is quite uniform throughout the three examihaiiom. The disparity 
between these counts and those of Captain Wickline, whose earlier exam- 

proportion,!^ white cells, is due to 
the fact that .Oaptain WmHine's subjeote were largely new arrivals 
from the ITnited States, while the examinations here reported were mainly 
fpr a year or in the. Bhilippiaes. 

tint.' 
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actual but ouly relative to the fluid elements. Tlio other tliGOjy is 
that the increase is an actual onC; the number of red cells being augmented 
by the stimnla of lieat and light upon the blood regenejnting oi'gans. 
Whatever weight of evidence may be attached to our examinations, the 
results are strongly in favor of the first explanation. As will he bIiowh 
later, tlie heal is greater under the orange-j'cd underwear aud perspira- 
lion more profuse, while the actinic rays, of the sim_, which are credited 
with, (jausing the increased stimulation according to the second theory, 
ar(Li retarded by the color. 

Blood pressure .—The instrument used in these investigations was 
the Kiva-Eocci, as modified by Doctor Cook of Hew York, this instrument 
iiaviug a 4-ineh arm piece. Only the systolic pressure could be measured 
with this apparatus, but as comparative results alone were needed, this 
was not a, serious objection. 

The following table gives the average readings of the two groups at 
quarterly intervals. About 2,000 observations were made upon 480 
men wearing the special underwear and about 1.500 ol)serva,tioiiB upon 
420 men wearing the white. The readings are in millimeters of a 
mercurial colupan. 

Table IV. 


! 

Group. 


Jan¬ 

uary. 

April. 

Au¬ 

gust. 

Decem¬ 

ber. 

Orange-red,,. 
White ... 


■. 1 

win. 

124.8 

123.8 

mm. 

121.1 

120.6 

mm, 

117,9 

118.1 

mm. 

125,5 
122.9 


It will be seen that there was a noticeable falling off in blood pressure 
in April, 3.7 miliimeteTs for the special groups and 2.7 for the controls. 
This is explaiimble by the great increase in atmospheric temperature from 
Januaiy to April and the consequent loss of body fluids by perspiration. 
In August tliere is a still greater drop in presstires, the loss from the first 
of the year being 6.9 millimeters for the special group and 6.2 millimeters 
for the white ^'oup. The heat ,of April, although modified by rains, has 
moderated but Htfe while ,the long continued heat, together with 
increased humidity.’hw hagits. enervating, e;ffi,ects. ^ Btoweveri by;!)©-' 
comber, the climatic conditions of January are closely approximated and 
it is seen that the average blood pressures have increased to very nearly 
or quite their original point.' At the end of the year the average of the 
special group was 0.7 millimeter, over ^iihat of January, while for the white 
group &ere was a loss of 0.4 millwhoter. A comparison of Tie two groups 
phows thrt I’pefiLddB'the, iMA^or &qse wearing the orengo- 
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red was slightly greater than J'or ihusi' weariug while, a logieal (‘flVei of 
the increased perspiration for (lie first group. 

Towpendure, piilsr and re-s'/uVr/Z/o/n—'Idiose ol)s<'.rvai ions wort* takiai 
as soon as j)Ossil)]e after the subjects liad coin])1oied a tour of drill or 
fatiguo duty or otlier exort'iso causing exposuia* to (he suti's ra,vs. A lotsil 
of about -ItHK) ohservaiioiis wore taken upon <»ae]i set of iiuui. The follow¬ 
ing table gives the average of observations upon oaeh group. Only 
the hgnrcs are given at this time, any abnormalii;ina of ilie rhyihrn or 
quality of the pulse or respiration being nobul under another iieading. 

Table V. 


Onuige-reU.. 
White. 


''rtMiipt'r- 


Rttspini- 

rtturc. 


lion. 

O/p 

. 



iU.2 

22.2 

m, 780 

i 00. it 

21.8 


. The Variation from tlio normal temperature is very slight in either 
giwip, and the difference between the two is so slight as to bo wholly 
negligible. In both, the pnlse and respiration rates "are higher than the 
normal, and in both instances the special group of men show higher rates 
than the controls, although these differences arc not very marked. 

Strength tefe.—At the outset of the experiment a requisition was made 
for hand dynamometers of a certain make, the object being to keep a 
record of the strength of the subjects of the test. The instniment asked 
for WM one that not only marked the force Of the grip but also tlm time 
for which it could be sustained. The apparatus sent did not meet the 
requirements, as it registered only the strength of the initial grip. A 
large number of observations were made with this, instrumant but they 
were found to be of no value whatever without the element of time. It 
^.observ^ that a man greatly fatigued, whose strength as recorded by 
the more elahorai^ergometer was depressed BO per cent from the normal, 
eoyd sihE muster strengfti fop iho nsoment praotically to equal his normal 
. :,^W«ti0ii. ,6f .the Strengih is givai. The 
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Orange-red group (-150 raen).| White group (420 men j. 


Admissions, 

Days 

lost. 

Admissions. 

Day 

1 

lost. 

Num- 

Hates 

Num- 

Kates 


Rates 


Rate.s 

her. 

1,000. 

1:)er. 

per 

1,000. 


per 

1,000. 

ber. 

per 

1,000. 

13 

27 

53 

117 

9 

21 

27 

64 

m 

153 

433 

962 

f)4 

152 

493 

1,174 

17 

37 

95 

211 

20 

48 

109 

259 

25 

55 

195 

433 

17 

40 

155 

309 j 

« 

13 

183 

406 : 

5 

12 

140 1 

333 1 

s 

17 

102 

226 

7 

16 

35 i 

83 j 

45 

100 

259 

557 

! 30 

85 ^ 

238 ^ 

566 

If. 

37 

115 

255 

19; 

45 

! ; 

300 : 

8 

7 

14 

31 

6 : 

14 : 

1 31 

74 : 

28 

02 

148 

328 

19 

45 

i '26 1 

300 

229 

508 

1,597 

3,526 

1 202 

478 

1,480 j 

3,522 


Heal exhtiustion_ 

Malaria... 

Fo})i'iculHi... 

Dengue__ 

Olimatie bubo. 

IlhciUtnati.sm, inuseular, 

(ia.stro-iutestinal. 

liespiratory_ 

Nervous.. 

Skin. 


While there are considerable variations for certain causes of admission, 
these about balance each otlier, and llie rates per 1,000 for admissions 
and days lost very closely approximate each other. The slightly higher 
I'ate for heat cxlianstion in tlie special group is worthy of note, although 
thero' ivS little else in this table that is significant. 

Symptoms referable to climate ,—There are a number of symptoms 
which are well recognized as being due to the effects of heat and sunshine, 
and these as observed after the men have been at drill or fatigue duty or 
upon practice inarches, are given in the next table, dt is practically 
impossible to reduce these two groups to a common basis, but the numbers 
of observations upon them approximately are eqnal 

Tamx due to the efeote of hedt mid sumUne. 


MaTiiilGStatioiis, 


White 

^roup.: f 


MattiXeatation.s. 


i Headache.. 

I;' DteKlness 

Feverish sensation- 

HaJoassiVe thirst 

Dryness of Ups, mouth and 

lihrP|.ti __ 

BhirreU vision- __ 


F 4 intaee^ 4 .i—-i-i. 
. weniknem. 

^ MiuscjtUariiain- 

Pain'in'eyies-U—♦ 


gronpv 
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This table shows tJiai tUe two groups oL' uu'ii in ViU'V nearly 

equal propoiiioiis troui ilio effects o[ tliclioat, the greatest variai.ioiis being 
in the item ot excessive pers])irMiioig in wliicli the speeinl g]'eu[> ,ga\e a 
iniich greiiier proportion tliaii tlu* controls. As (his {bumeiueneii was I he 
evklciico ol: the medicai ollieers and not tlio stairuiKMit ei llui subjects 
obsorve(4 it is a, significant ffict. The other synifiionis vary (o nii exfeiii 
that could be accounted i'or liy tlie taws of chain'iu and ihenbore arc of no 
special signiiicatioii. 

Impressions of the toearer. —At tlie close of the experiment cadi nnm 
who wore the orange-red underwear was asked to give his opinion of iff 
and to e 3 ;press his views as to its advantage or (Jisadviintages. 


Tlie teiideiKy of the man was to give the eonsousus of opinion of i.le orgauiza," 
tioii as liis own, but this was overcome a.s, fur as possible l\y a lisi, of (piestious 
previously prepared. Of the whole number only 10 mmi prefena'd (he colored 
underwear to white; that it was cooler, was the icason artsigned by 7 men, while 
4 declared tluii it relieved thom of headache and dizziness; relief from headache, 
fever, and prickly lieat each were assigned by one man as ji rensun for preferriug 
tiic colored garments, while the remaining 2 men paid the elothing the doubtful 
compliment that it did not show the dirt like the white; 54 men stated iliat tliey 
experienced no effect one way or another from the elothing and (hat iJiey had, 
no choice between the colors. A decision a,dverae the colored underweju* was 
pronounced by a 11 the rest of its wearers, nearly 400 in all. In 50 iustanecH it 
w^as declared to be hotter than tlie white, while 104 men e.xpnjssed the Ha,me idea 
by saying that it caused more profuse perspiiration. It was perhaps tfm Huanc 
impression tliat caused 2i men to declare it too lieavy; G4 said, that it felt mere 
“imcomfortable” than the white, many attributing tins to the irritating dl’ect 
on the skin. Other complaints relative to the skin wore that it given 

by 5 men; that it '^‘caused itch,” given by 3; that it “caused skin, diseasts” given 
by 2 ; while 6 eoiiiplained of its causing prickly heat. Two of tlie latter said they 
had never siifTered from tiiin complaint until wearing this umierwear and iliat 
it had since ban 1 persistent. The appearance of th,o Underwear wan npparenily 
distasteful to a number of men, especially after the gar,monia had faded,, Fifty- 
two men objected to the clothing because of its fading, while 42 disliked its ap- 
peara-ne© niter waBhing, declaring it “dirty looking,” '‘Tacking in neatness,’'’ and 
“unamiitary.” Tlie staining of the outer clothing from the dye was mentioned 
by 2 men. Four spoke of a bad odor from the clothing and this was mentioned 
by ,,0116 of,, the organimtion commanders. Among, the ellecta charged to 'tlie 
,clpthi]ig,, by lesser numbers, were headache, dizzino'ss, fever, blurred vision, boils, 
,colic,'and'tendehey to. catch colds.' 


It iB not to be doubted that iliere waB some prejudice against th.e cloth¬ 
ing in the minds of the wearexe, ■ This was due to the fact that they were 
rendered eonspieiious and were subjected to bantering by their com¬ 
panions.' The fact that they were charged with experimental clothing 
also had a bad effect. Despite this handicap it is thought that the criii- 
dsms of tile clothing by the, made^in all sincerity, and expressed 

jtbWitrna mpreraonho|t^^ \ , 
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opinion wa8 that tlio colored clothing was lu^avier and caused moj'o per¬ 
spiration tlnin the white, 

ddie spcHMid iindiH'wcar was given a trial by sixteen oliicers. In a 
majority ot cases it was discauded alter a short tiuie because its weigld: was 
greater than that usually Avorn and it was therefore much hotter. Tiiis 
objection induced the members of this Board to liave the nainsook under¬ 
wear, as sold by the quartermaster department, dyed by a local dyer to the 
same color as the special clothing. This was an improvement, but the 
writer could see no advantage in the colored clothing over the white of a 
similar weight. Only one unqualified expression of approval came from 
these otlicers, and tins was from one wli,o stated that he ahvays had 
experjoncod a feeling of depression of spirits and irritation after ex¬ 
posure to the sun previous to -wearing the colored underwear, but that 
this liad been relieved entirely by its use. He was convinced that it 
-was the proper clothing for use in the sun, but added that it kept him 
slightly warmer than did the white. 

EXPERIMENTAL EVIDENCE. 

It can be accepted without question that a fabric of red or orange-red 
color is liighly protective against those chemical rays of the sun which 
reduce the photographic plate. Other colors have varying degrees of 
protective infiucnce, but all are protective to som.e extent. However, 
the protection afforded by a fabric depends not only on its color, but 
upon its thickness and the tightness of its weave. A great deal of in- 
fonnation has been obtained by exposing to sunlight photograpMc plates 
covered by fabrics from the different articles of the uniform. By 
adding to these fabrics layers of the colored and white underwear and 
the orange-red hat linings, a good idea was obtained as to the increased 
protection from tlie actinic rays of the sun afforded by the colored 
garm^mts. The most interesting result is that the campaign hat, two 
varieties of which were used, is as opaque to chemical rays without a red 
lining as with it. The lining materially added to the opacity of the 
Idiaki cap, and showed a slight improvement over the ordinary lining 
of a green or brown color as seen in the caps bought of the military 
supply houses. 

A comparison of the Bnglish and American khaki shows that the 
added weight and tighter weave of the latter increased the degree of 
protection af orded against the rays which reduce the photographic plate 
when the exposure was as short as could be made with the slide shutter. 
■A; longer'/exposure' of The 'English ■kh.ald with , the colored' and white' 
undershirt shows what a difference in opacity the orange-red 

color produces. The' seme'hind"'of experiments "were made,''uiing mateilal 
from the blue flannel shirt, the oli%drab shirt, and the blue chambray 
shirt in the same manner, 'Not mttoh jwOuld be expected from the cham- 
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bray ibiirl, bul ilio blue aiul olivc-drab ilamu-L i?hiri.s wt'rc shown io Lh‘ Slot 
nearly so ]irol(*<.'(ivo elu'init'ally as would be expui'lcfl. 

it is a wi(l(iy, bill, not iiiiivorsally atroptod (hoory lliat (be piy'inoiil 
i?i tlu* skin of tbo dark-buod ,rant's is an olb't'l of {bo obonii('a! rays of Iho 
siin, and iba( {(s purpose', is to proltHd iho or^’anism from llu* dololi'rious 
iidluonoi! n{ ilu.'so rays, (loidain it: is tb'ai- sunliii,‘lil; iru'roasos ilu' dt'posi- 
lion of piginoiil in Ibo skin as it shown by (.aiinin^j; in iln' wliib^ ra(‘o. 
ddiat I'Jie dark idgmicjd 'of the Malay nr ilu' .Nt'gro- is diu^ to a, iiki^ 
causo is .not so a|)|)a.roni aiifl that it was dt^posilod for ilu; purpose' id' 
protootion from Ibo sun is ralbo,r ditliouli of proof, if a. (bdorndnalimi 
of tlie cdiemioal uaiu'rc of tlio skin ])ig'nion{s td' ilu^ didoroni (‘olorod I’aot's 
bas ever ]>C'om. inado I am luuiware of ii. Sanibon, of boiidon, pbobw 
gTapbt'd the spoctrinn of an (doedrie* aro lamp afior passing tbo rays 
through ilio skin of a nativo of "India and ilum (‘onst ruob'd a oioili that 
would liRA'e the spnio offooi. This oloili was of a dai*k (eolor (',xtornall}y 
and red inside. 

To detenninc tlio relative opacity of the skin of clilferoni d(,?grt*os of 
pigmontatioiij specimens were obtained from an oxceplionally whitrC sub** 
jeetj from a light Filipino^ and from one of ilie darkest, subjiads o])iainal>le. 
These specimens were subjected, to the same photograpldc tesi.s as tlui 
fal)rics mentioned above. TliO skin spocinK?iis wcin iii*si piarpared by' 
removing all siibclitancous tissue and making tlnan ns nearly as ;possil:)Ie 
of uniform thickness. By reference io a stirics of photogiaii'ilis., tnmpar- 
ing the veiw dark skin with the wbite^ it could be scon that the formerj 
as expected, was more resistant to liglit than the latter, d'lie diffoi'cnco 
was most noticeable for the shorter exposures, l>eing much less so as the 
time o{: exposure is increased. It could bo hccu that thti white skin was 


quite o]')aque to the chemical rays, and that when i.lm iihn^ of exposure 
was increased, tfwoiie minute th.e effects on the photogrnjdiic pbites did 
not differ very greatly; The effect upon the plate prodiuijcl hy a one- 
minute exposure through the dark skin was approximaied i:ti about one- 
fourth, that time through the white. A' comparison of the effect protlnced 
through, the .light brown’arid the ■ white skins gave Mmost no differonco. 
in their degrees of opacity^ during a fiftoon-sccond exposure, and those 
of less duration produced no greater variation. Tlu' added effect of 
the texture of the skin was shown. Both the white and the dark brown 


were fkm and tough, while the light brown was of a much softer texture. 
It is apparent tliat the superior density of the white skin na.s compensate<l 
for tlie increased pigment of the light Malay^ Another photoginpli was 
giving a hfteen-feedond, -the darkest sldn and 

^ whitd skn khaki uniform 'eloth. 

y .observe^^netitolizaj the 
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pigmtJiit of the darkest skin does not by any means approximate the 
orange-red of the experimental garments in the matter of excluding the 
chemical rays^ and this is the more remarkable when the thickness and 
close texture of the skin is contrasted with the lesser thlekneRS and loose 
weave o! the undershirt nsed. This observation is In support ot‘ the 
statement of Doctor Freer^, of the Philippine Bureau of Seieiicej that the 
obstruction oifered to the chemical ray hy red or similar color is not due 
to any inherent quality of the color as such, but varies with the chemical 
nature of the dyes used. 

One of the earliest and most persistent complaints against the orange- 
red underwear was that it was hotter and caused more perspiration than 
the white. If this could be proved and the difference in temperature 
found to be at all greats the fact would be a serious objection to its further 
use. In order to determine liow' much foundation there was for these 
complaints the following experiments were carried out: 

Bxperinmit No. L —Two thermometers were first tested by heat and 
cold to see that they registered equally, 

Exf crim en I No. II .—The thermometers were placed, one behind a 
screen of oraiigo-rcd and the other behind a screen of white, both screens 
being made of the undershirt material. After an exposure of the screens 
to twenty minutes of direct sunlight, with free circulation of air around 
the thoiinoineters, both registered Cf 

Exfcfimmt No. III .—The thermometers were inclosed in equal 
thickness of tlic two materials. After twenty minutes the one inclosed 
in orange-red registered 52° (h, while tliat inclosed in white registered 
44.6° C. The thermometer inclosed in white attained its maximum more 
quickly than that in the red.. 

Experiments Nos. TV and V .—Theimometers were placed in empty 
flasks and covered witli orange-red and white undershirt material, and 
in flasks of ice water covered in the same manner and exposed to sun¬ 
light, The table below shows the variations in the temperatures, in 
depees centigrade. 

table VIIL 



Air 

temperature. 

Water i 

temperature. | 

White, 

Orange- 

red, 

White., 

Orauge- 

red. 


1 

■ 90 . 

° 0 . 

oa 





8.0 

S.'O 






Aftey 10 witamtes ----— 

ao.o 

41.0 

n.0 

10.5" 

Ater 20 jjodtitites___ 

!4i'2 

48.5 

38.8 

14.2 

Aftev SO minutes 

4S.0 

46.0 

10.2 

17.5 

40 minutes—A- - -' A- 

4$. 2 

47.0 

19.0 

20.5 

After# 


48.0 

21.5 

- 23.4 


, i,', 

' 48.2 

28.2 

25.2 

. feWltS VhTr-T-T-n:7^^..h,W.h 



‘27,0 

> 29.6 
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Tlic irregular cliaiiges in the Icanperatiiro are a(‘<‘uu!ii(nl lor hy Hie 
presoiK'C ni; llocey clouds wliieh at tinies luiiigaied ilie I'llVci of iht' sun- 
light- 

.E.rperi-iii(‘nl' No. T/.--.riie last, {'xperiimuii. was I'oiu'aJed, exoepi, ilini 
liol wuiiei’ was hs(h] and the llsisks nllowiMl to remain in (Imsliadiu 


PAiira-i IX. 


! 

j Kx'poaun*. 


1 WtUi'i' 
j U‘iaiH'ruUH'(‘, 

i ' i 


I 

j 

i ... ... 

i .^fror 10 inimitofi... 

! Aftar 20 minnti'S... 

I Alter HO iDiuntcs—_________ 

1 A fter 40 m innkis_____ 

I Afler r»o nuruitOK........ 

i Atterllumr.... 


I 

"C, i 


75.0 

7.5.0 

71. r 

72.0 

liS, 5 

75. <1 

<55.2 

<17, U 

(5:1, (1 

(55.0 

59. (,l 

1 111. 11 

57,5 

.52.5 


Expenmmi No. VIL —A composite >shirt was made by sowing togctlior 
onc-luilf of an orange-red garment and oncj-luilf of a white omx ddiis 
W'as ])nt on man and elinical thoTmomoters., proietii^ed with c'orks to 
keej) ilierii away from the surface of the body and the elolh, 'weri? sns- 
pendecl, one under each side. After ten minutes* exposure io the sun 
the theiiTiometer beneaiila the white side rogisi,ered ■dT‘*.7d. wliih' thai; 
beneath the orange-rod registered ■:lr3'^(h 

The thermometers were then permitted io lit* againsl; the* body, with the 
shirt in contact witli the instriimciit ’'Pen minutes* exposure resulted 
in a record of 30“ under the white and 37'\25 under tlie orange-rod. 
Din’ihg the experiment the subject perspired profusely. [It* reptH’iu'd 
the perspiration first on that side covered by the orange-rtHh ami the 
moisture appeared through the cloth very much earlier on this side 
'than'on,'thewhite, ''' 

The experiments with the'air and'cold,'water temperatures were re¬ 
peated except that in each case, the materials used were cfovered with a 
layer of khaki cloth. The sanae.yesults were obtained, differing only in 
degree, there being not so much diflerenoe ,'between the temperatnreB 
as when nothing intervened between the sim*s rays and the undershirt 
niiteml:. ' ' ' '. 
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UPON' THE PHYSIOLOGICAL EEEECTS OE MOIST HEAT. 

lliroiig’li ilio kiiuliioss of Uapfain P. L. Boyer, Medical Corps, Me were 
(iiuibled to itinkc use ol! tlio Lalliroonis at llie liO'Spital at Los Bafios ior 
a scries oi‘ exp(iriinoiitS', the piu'pose ol whicli was to sliow wLat effects 
would ])e p]“odiicod upon the luinum orgatiisiii by exposure to a liigii 
(!eg'j“C(' of heat, and. nioistnro. Tlie siihjcels \Yere volimteers trom the 
detachiiio]it of tlie Hospital Clorps, stationed a:t the hospital. For the 
pnipose of the experiment one of the bathrooms was placed at oiir 
disposal. This eonsis.ied. of a room about 15 feet long by S feet wide 
into wdiic.h, at one end, 0'])Gned a small steam room, this latter bieiiLg 
sitnated immediately above one of the liot springs. The temperature 
could be raised by allowing hot W'ater to run in the bathtub in the 
large ]‘Ooni, or by ojiening the dooi‘ of the steam room to the necessary 
degree, and by the same means the moisture in the atmosphere could 
rprickly be raised to the saturation point. The room was provided 
witli a small window at one side and a door at the end, both fitted 
with slats, allowing quite a free draft across a section of the room and 
Iceeping’ tlie whole place wnll ventilated. 

Four sul)jects,, in good physical condition, wexe selected and these were sub¬ 
jected, i,wo at a time, to four hours in a temperature of from 92° to 9S° F. as 
recorded by a wet-bulb thermometer. The atmosphere Nvas kept saturated with 
moisture as evidenced by the dripping of water from the walls and by records of 
wet and dry bulb tliermometers. The subjects, clothed in suits of thin nainsook 
underwear and socks, entered the bathroom where settees of rattan, upon which 
they could recline, w'ere provided. The experiments in each case were begun in 
the early afternoon, soon after the noon meal. 


Subject No. L—J. P,, age and weighing IJfB.S pounds. 


i 

Rootn 



Tem- 

B-lood 

ExpoMire. i 

tcinaur- 

Ftilse, 


pern- 

pres- 

j 

ature. 



ture. 

sure. 


°F. 



op 

mm. 

Beginning...—.' 

• 92 

«0 

18 

98.8 

ISfl 


92 

80 

18 

99.2 


After 1 hour ____ __ __ 

9B 

78 

22 

99. H 


A ft.er 11 honr.«! ..— ____ J 

94 

80 

22 

1 

100.0 


After‘i hours.,_ _ 

94 

84 

22 

100.0 


After 2J hours........_ 

95 

84 

24 

100.2 


After S hniirs . , ., 

9.5 

92 : 

24 

100.4 


A fter aj linUTR ■■ ., ■■ ■ , .■,_ - - 

95 

94 

24 

101.0 


After 4 houw____■. 

. , 94 

90 

22 

100.2 

118, 


The subject lost 2,6 pounds in weight, and his strength as recorded by the 
Brem ergometer fell off 48 per cent during the experiment. However, he was 
able to record as strong a grip w;ith a hand dynamoimeter after as before the 
experiment. ' * 
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Si'BJECT No. II.—TF. i?., age Id years and weighing ISO pounds, a short ninscular 

subject. 



rioom 


R(‘spi- 

nition. 

'IV'iii- 

Blood 

Exposure. 

toiuper- 

ature. 

Pulse. 

pera,“ 

lure. 

pres- 
SI ire. 


0/,T 



o/,r 

win. 

j Beginnins'.... 


72 

IS 

9S. (1 

12S 

1 After 30 ininutosi_ 

‘.)2 

SO 

20 

99. (i 


i 1 hour_ 

'.13 

K4 

' 23 

100.0 


hours... 

‘M 

94 ' 

22 

100.2 


2 hours_ j 

1)1 

-SH 


100.2 


2i hours_ 

95 

90 

j 

23 i 

100.4 


3 hours.. ! 

95 

94 

24 i 

11,H). 4 


3ihour.s.. i 

95 

94 

24 1 

100.4 


1 4 hours. j 

94 

90 

22 1 

100,2 

102 


The loss of weight in this subject was 3 pounds, and tlio ergomcter showed 
a decrease of 58 per cent in strength. 


Subject No. III.— F. F.y age 25 years and weighing :IS6 pounds. 


Expo.sure. 

Beginning.. 

After 30 minutes __ . , 

Room 

temper¬ 

ature. 

95 

95 

Pulse. 

70 

9<i 

Uespi- 

ralion. 

14 

Tern- 

pi‘i'- 

ature, 

OF. 

9H. 4 

BllKKl 

prcH- 

Kiu'e, 

min. 
J24 J 

After 1 hour... 

90 

90 

18 

99.6 


After 11 hours.. . 

90 

92 

18 

99.8 


After 2 hours... 

97 

92 

l(i 

100.0 


After 2ilr hours.. 

98 

90 

18 

100.4 


After 3 hours. 

98 

90 

20 

100.4 


After 34 hours___ 

98 

104 

22 

100.6 


.After 4 hours—.... 

9H 

112 

22 

101. 2 

116 


The loss in we%ht in this case was 4 poimds and the loss of strength, as 

shown by the ergometer, was 26 per cent. ' 
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Thi) wriio]' r(‘iiiain(3(l iliose rnon (inriiig ihc (.ntire time ot the 
cxpei’iinciit aiif! mmlo. (Ikv ohservatioiL'^. Tim men wc're told that if tliey 
eared to do po they eoidd i.ak'c a nap or anioke, or oeeu]"))' thompeh'CB 
as they pleaded. '’.Pliey all settled iheinselves for a resifid atternoon, 
I.Hit ill a, very lii-tle time lliey hoeanie wakeful and resiless. xVlter sitting 
on dm s(!tic(''s foi* a short time thi^y hegan to walk around the room. 
They smoked and carried on fragmentary conversation^ hut the restless¬ 
ness remained, during the afternoon, Sweating was very profuse and 
the (dotliing soon was saturated. A noticealile change took place in 
tlie iharacier of the respiration; inspiration hecame slow and deep with 
quick expiration and then an interval before llie next inspiintiom The 
piilso in. eacli case retained its quality, the only change being in its 
rajiidity. hlacT (T ilie four men denied the ])resence of headache or 
other disagreeable symptoms, although the writer snlfcred from quite 
a severe headache. x\ll felt tired and relaxed at the close of the 
experiment and without appetite for the evening meal. Drowsiness 
([uiekly supervo.ned iqion tlio restlessness after quitting the bathroom, 
hlo elfeets were GX])er.ienced hy tl)o men tlie next day. 

Ohsci'vaiions of a somewhat similar character were made upon .fifteen 
mc.!i of a bavSehall squad. The men were seen on three of the hottest 
days in August, tlie temperature according to .Manila observatory 
reacliiiig F. each day and the relative limnidity approximately 80 
per cent. The sun temperainro on the iield could bo made to I'cgister 
up to 130°, according to how much, relleetecl lioat readied ihe instni- 
nient. During the time, the sky was cloudless hut there wais a very 
moderate wind. The observations wore taken after about two lipurs 
of hard baseball p:raetice, from 1.30 to 3.30 in the aftemooii. The 
men were pers];)iring freely and most of them were red of face from 
the exercise. 3.410 average of the temperatures taken under these con¬ 
ditions was 91)°.T F,, tiu) lowest l)G,ing 99° and the highest 100°.4. 
3,hie blood-pressure readings gave an average of l’h).3 millimeters, the 
average at the beginning being D30.7 millimeters. It was not possible 
to get tlie pressures on all of the men after the effects of the exercise 
bad worn off, f)ut tliey were obtained in six cases, when the average 
was 121.5'Tnilli.meters, the same men giving an average of 129.5 milli¬ 
meters after exercise. 

THE CLIMATE. 

The follbwing short summary of climatic conditions in the Pliilip- 
pihe Blahds is introduced at this time so that the important features 
may lbe fresh to the mind in considering the final decision of the test. 
Tlie climate varies somewhat throughout the Islands, but a considera¬ 
tion of the climate of Manila will answer for that of the entire lower 
elevation which comprises bulk of the inhabited parts of the 

lolauck , To tiae' wh-p ,arrives in Manila, the climate seems 
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to ])C ideal diirbig (lie firnl part of tlie year. Iho. iniddiii of tiie 

day ip hot, the Jioarp of ilie (tarly iiiomiiig', and iliopo of ilm ovoiiiiig 
after 0 .o'clock, arc eool and the irig'lits are pnilieioni.ly fund io rcndei- 
ihe upo of a, light hlanket iiceospary. Ihiring ilio moiith of January 
there are oceasioual pIiowim’h, hul; the rainfall is lighl. llo\v('V(U\ ilu^ 
average nuiuber of jumrs of sunslune is imioh, aho\(i ihe lui'au, for |ho 
year, and the humidity is relatively high. Tliis cujivph'x of alanosplu'rie 
conditions produces a climate vvliich is very [)lea.saut. wimn one is shafksd 
from the sun. ]Sle\'ort]ielGSS, even light oxcrcisc such as tvalldng qui(jkly 
brings on profuse perspiration and as the nioistui'c does not irvaporaix* 
rapidly on aecoiuit of the liigli humidity, it causes considerahlo discoinfori. 
Even at night, walking is very likely io he associated wilh disagi'ecalih^ 
pei‘Sj)iratioii. 

As the year advances tlicre is a gradual change in the edimato; the 
temperature, still moderate through Ifebriiaty, rises rapidly through 
the two succeeding months and readies its maximum in. .May, d'hii rain¬ 
fall readies its lowest ‘Ogin’o in Eebniary, rising gradually Ibroiigh Mardi 
and Ajnil, and rapidly in May, Witli this incrcavse in rainfall there 
is a corresponding rise in vapor tension, but this increase is not as rapid 
as tliat of temperature, so that while the actual amount of vapor in the 
air is increasing, the relative humidity falls vStcadily until April, when 
it bounds upward during the two following months. In number of hours 
of sunshine there is a steady rise to inclnde the month of April, after 
wliich there is a sliaiq) decline. 

The months of April, Alay, and Juno comprise the season which with¬ 
out doubt is the most disagreeable of the year. The toraperature reaches 
its maximum in May,, however it is only slightly higher than in idle 
other two months. The relative humidity, low in April, rises rapidly 
during the two following months. The rains, althougli they are more 
frequent, are not sufficient m.aterlal],y to affect the temperature, and in 
the early part of this season there is a great deal of sunshine. Another 
bfeatee: which;adds'to the discomfort of this .season is that It is'the 
time for tlic change in tire monsoons from the northeast to the aoiitliwest, 
and there is no regular monsoon blowing. Such winds as do prevail 
are likely to be gusty and changeable and,to help little toward modifying 
the temperature. In this season any 'eiereiso .ih accompanied, by profuse 
sweating, and the shade of a room frequ|ntly is not sdfficient to render 
conditions comfortable. Even at night, it is at times so hot and humid 
that there is great discomfort trying'to sleep, because of excessive jjcrspira- 
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sun is not visible us ol'icii as cjuiier in the year, but when it does shine its 
heat, combined witli the inoistiire in the air, renders the climate very 
liot. Conditions as to pci'sonal eoTnfort arc 3nnch tlie same as during 
ilic |>rceeding season ex(xtj;)t that tlie diseoin 1‘orts are of a less degree. The 
heat niodorates in Octohoig both vapor tension and ixdative lininidity 
are less, and tlie rainfall decreases greatly, dim changes continiie, until 
by the drst of Dot'oinber tlie conditions as desen'ibed foi* eJaniiary are again 
approximated. 

The following table is a summary of the climatic conditions in Manila, 
ddiese ligures are prepared from, the reports of Eev. Jose Algue, S. J., 
.Di:i,’ector of ilic Pbilippine lAeatlier Bureau, and in most instances are 
the averages for a number of years. Tbe temperatures have been reduced 
to iiic Farenbciit standard and the metric measurcineiits to inches. 



il'omporfttnre. 

Kiunklity. 


Wind. 

1 







Proeip- 











Veloc¬ 

ity 

^per 

of sun- 

itation 

Month. 


Mean 

M(>an 

Mean 

Ab.so- 

Inte.» 

(avor- 

age 

Pre¬ 

vail- 

.shine 

(daily 


Mean, 

maxi- 

mini- 

rela- 

month- 

Jrig 

aver- 



mum. 

mum. 

tive. 

1.V). 

diree- 

tion. 

(aver¬ 

age). 

age). 


c'M 


Op^ 

Rd. 

AV. 

lildliH, 



h. an. 


77 

,85.-6 

69.3 

77.6 

7.7 

1.14 

N. 

4.8 

6 13 

Ih'hruary — 

77.7 

80.0 

69.1 

74.2 

7.4 

0.39 

K. 

5 

7 20 

March__ 

80,2 

89.8 

71,4 

71.8 

7.8 

0.73 

E. 

5.8 

7 57 

ApriL-—— 

83 

83, a 

04.3 

73.8 

70.7 

8.5 

1.08 

E. 

6.1 

8 51 

MC'Vn.r . r-v- 

02 

75.5 

70.7 

9.2 

4 

SW. 

6.6 

7 38 


82.2 

89.8 

75.4 

81 

9.7 

9.75 

BW. 

6.4 

5 30 

., . 

July. 

80,8 

8C.3 

75 , 

84.8 

9.7 

15 

BW. 

i6.8 

5 0 

Angnst,. 

80.8 

80.9 

74.9 

84.8 

9.7 

14.2 

SW. 

4 37 

September — 

80. r, 

86.9 

75 

85.5 

9,7 

14.7 

SW. 

8.1 

5 5 

t'lr'tobor ,__ 

80,4 

87.8 

74 

82,7 

9.2 

7.65 

SW. 

5.6 

5 35 

November — 

79 

86.3 

72.5 

82 

8.7 

5.37 

N. 

4.4 

5 24 

I,)ecember, 

77.3 

85.4: 

70.7 

80,7 

8.2 

2.27 

N, 

4.2 

5 16 

AiinuHl'--.- 

80.2 

88.2 

73 

79.4 

8,7 

70.31 


6 

0 12 





a The ahsolut© humidity ia expressed in grains of aqueous vapor per cubic .foot of air. 

The average person when discussing the climate of these Islands takes 
no middle ground: he either pronounces it ideal, thus ranging himself 
with a select minority, or else conveys the impression that there are no 
wotds in his vocabulary properly to express his disapproval of it. How¬ 
ever, moderation in discussion is beginning to make its appearance and 
somewhere between these two opinions lies the txuth. To the writer, 
the year appears to be divisible into two parts so far as personal comfort 
is concerned. That half bf the year baginning with the flmt of October 
and ending with the W of March m a season when with little ef ort 
one cte months',the mid^e of this season 

,0% from %U fet of 
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Ap.nl to the last of Scptoiiihor is one of great (liseoml'nrt on iuroiini „|' 
Iieat, Iramichty and raitil'all, juid tliese diseoniCorts are (lu! oivali'r in 
proportion to the amount of oypisure to tiip iveather. To tho's,. ooisnns 
who are n, the habit of saying that the heat of Manila, is as nolhin.'- 
compared to hat of eorlain parts of the llnihai ,Stales Ihronghnnl the 
Slimmer the^iollowing table will he of espeeia.1 inleresl. The'planes i,, 
the Ilmted States arc scleeted heeause they are Ihn ones inferred In is 

especially liot in sinmner and sarely most of them ... m,| regarded 

as Slimmer resorts. The following lalilo gives the mean ienipe.; ,. v 
and lunniddy rates for those places for ll.e month of .lulv ami ho 
corresponding figures for Mai.ii.la for the entire year. 


Taum X. 


Local i(y. 

.Moan 

toiiiipcr" 

Hiiniitiity. 

-- 

aturo. 

Ilokiiive. 


Chioafi'o (Jnly) 


vf. 

(U\ i 

New York fJulvl. 

tv, 8 

70. (! 
70,4 

-- •; 

Bt. Louis (July). 

7iJ. 7 
7H.K 

(>.!! 

Wushington fJulvL 

07.0 
71.0 

o.s 

Now Orletins (Julvl 

77.0 

0.7 i 

Jaeksonville (Julvl 

-SI, 7 

72.0 

«.() i 

Manila (annual) 

>s 2 . r» 

HO, 2 

71. H 
7!). 1 

.0.(1 1 
' H.7 1 


esss==f= 

«*c..pi„. Li lo t, S Ilf 1«~'. It i. in m ,,,1,11 

- iii s r f»“ 

tion, while we have with ,i« ti, > i • i ‘ “ '‘'-(onnt .tor detenora- 

Another factor is that the are changing in April 

■““yr .f 

irhoUih^hil^ of Ke fal'Ihe 

% .OliMallffi., . /Pa 
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mmrAux and conclusions. 

:f'5eforo pt'onoiincijig JiHl^inont upoTi tlio results of tliis experiment, 
it will 1)0 iioc'ossnrv to hrin.!:’' lo^'oilier and ooiirdinato the evidence presented 
lierelolnro. It oan he conceded at once tliat orange-red underclothing 
pi'oi(X‘l's ihe body Jroin Iho chemical rays of the sun, at least for those 
rays ihal. act upon ihe ])hotograplnc ]dates. As to the change in color 
due to fading, tins was extreme only wliere the clothing was exposed 
to dircid' sunlight and on the whole was not so great as to interfere 
whh the success of the test, ’'rids fading inidoubteclly created a prej- 
ndieo against the uncleiAvear, as after a few wasliings its bizarre coloring 
eon Id not fail to outrage the sensibilities of the Avearer. 

in ('.oniparing iho results of the various tests inade^ the following 
evidence is adduced: 

{(I.) 11)01-0 is a loss of weight in both groups^ greater by nearly a 
j)OUiid jicr man in the liot season for the special group. 

(b) Blood examinations ,sliow the two changes due to tropical cli¬ 
mate—increase of i-ed cells and loss ot liminoglobin—more pronounced 
in the special group than in die wddte. 

(f‘) Blood pi'essure shows a fall in both groups during the hot and 
raniy seasons with a 3‘etuj‘ii to about normal in the cool of December. 
Tlie loss is greater during tlic iniddle of tlie year for the special gronp 
ihan for iho white. 

{(1) Ihonperaturo, pulse and respiration all sliow a slightly higher 
rate for ihe specdal group tlian for the white. The diferences are so 
■ sliglit dint taken singly tliey would have no significance, but together 
with die rest of the tests, they are suggestive of more than accident. 

(e) The evidence adduced from the comparative sick reports is neg¬ 
ligible except that admissions from heat exhaustion and febricula, most of 
the latter probably due to heat, were not reduced ]>y wearing the special 
underwear. 

(/) Sym])tonis due to heal a,bout balance in the two groups, so that 
there Avas apparently no benefit derived by the special group. 

{ff) After giving due weiglit to the prejudice against the clothing, 
tlie persistent com,plaints of greater heat, greater weight and increased 
pei*spiraiion lead to the conclusion that the colored gaments are more 
receptive to heat rays' than are tlie Avhite. The experiments recorded 
above support this view, 

' The physiological effects of the climate here shown in loss of weight, 
lowered blood pressure and increase in temperature; pulse and respira¬ 
tion, Imve been reproduced experimentally ,in an exaggerated degree by 
tiie^ influence of' moist heat, without the'aid' of the sun’s rays. . That these 
e-|'eet 9 ""Cto',& 0 . constantly, be produced can.not be guestiO'Hed. ,'On the 
other hand, there is no evidence that these effects can be brought about 
by the sun’s rays alone, and ordinary experience teaches us that they are 
not' so produced. It is a strong^: engge^tive fact that ihe stress of the 
olimiK Wood pressure, in- 
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(ji'casecl piilso, and ros[)imtion;, with linai slrokcs anil iV'h- 

riciik, is felt by tlio systoiii during tbo hot and nioist days of May to 
October rather than clnrijig the bright days of January in Maty. The 
role iliat humidity plays as an adjunct l-o heat is that, ol! an inieid'm'eiu-e 
witli heat loss by evaporation. As evaporation from the skin is the niain 
process by which a balance is maintained be.tw(‘<m heat; [n’odiudioii ainl 
heat loss, such an iiiterlerencc is seidous. With a, high ('xdnimal ietin 
peratnre and heat loss practically abolished by innnidily, wc lia\'o, as 
Sutton says,, a vicious circle established. "With the rise oi' internal tein- 
peratnrcj oxidation in the s3^stem is increased with production oL' more 
heat and. a, still greater rise in body teinperatnre. Tdio i)r()gressivi‘ ad ion 
of these factors on temperature, pulse and respiration a.i'o wfdl iiiusii'atcd 
in the oxperiment-s with moist heat described hcreiorore. 

The pliotog.raphic work with skins of varying piginent.ation suggests 
that sneh. pigment is of no great proieetion from actinic ,rays. it is })rob- 
able that the effects of the chemical ray are cxdjaiisted upon tlie skin alone. 
Even ill the deeper layers of the skin tliero is a constant.ly eirculaiing 
layer of blood ivhicli is probably much more efficient as a, protection 
against the chemical ray tlian is the ponnanenl la.ycr of pigment. If 
the effect upon the skin can be accepted as a measure of actinic in:ffi:ic.nctg 
then the khaki is of itself sufficiently protective. Many men luive tlie.ir 
arms protected only by one, layer of khaki material and after years of 
service in the Tropics have no more pigment in the skin thereof than they 
had upon arrival. 

A final Judgment then is that the test underclothi,ug has added 
materially to the burden of heat upon the system^ a burden which un¬ 
doubtedly is the great cause of tropical deterioration. To balance this, 
it is protective against the chemical ray, the infiuence of wlrich is regarded 
as of little moment, and which is sufficiently excludcal by khaki cloiiiitig 
and the campaign liat worn at present. Certainly no Ixmelicial effect 
wliatever was observed from the use of this clothing. Tliis expm'iraerit 
suggests that any efforts toward increasing .the pliysical weri-bci,ng and 
efficiency of the soldier shall be directed towaM protecting him .from the 


debilitating'effects offbeat and humidity. One effect quite aside from 
these factors is that upon the eyes. We see here the result of tho sun¬ 
light in many distr^essing symptoms, but these are probably due to the 
light rather than to the chemical rays. Any protection afforded the 
eyes from tbe glare of the tropical sun deserves to be heartily web 
corned. . 

’ ‘ In closing.:! wish again to acknowledge the valuable work done by 

,|C^|or'Cr, C^’'0oll&!s,'Li^ h Hiram A. Hrilippa^ 

0 p* sttpeitislng to detaila 0l this 

..Corps, for 





TRKATMBNT OF S'rKYCHNINH POISONING WITH 
CHLOROFORM. 


By A. 0. Shaklee. 

{From the Deimriment of Pharmacology, Philippine Medical School, Manila, P. L) 


All oxperiiiieutal sixicly of the treatment ol! strychnine poisoning was 
begun by the author earlier in the present year under tlie direction 
of Dr. S. J. Meltzer in the laboratory of the llockefeller Institute for 
Medical Eescarelp, ITew York City. Two communications have since 
been published^ in wliich reports were giyen of the treatment with 
curarj'ii and ariifieiil respiration by the continuous intratracheal in¬ 
sufflation of air by the Meltzer-Auer method. Another paper will soon 
be published on the treatment with ether. It was found in these earlier 
inTestigations that tlie lives of nearly all, if not all, clogs poisoned with 
twice the fatal dose of strychnine administered intravenously can Im 
saved by the proper application of eitlier of these methods. In the 
treatment with, ciiraiune, a small dose of atropine and considerable 
quantities of Ringer's solution administered intravenously together with 
arti-fieial respiration seemed to be essential to success. In .that with ether, 
recovery could be secured with ether alone, but the course of treatment 
was shortened by the intravenous administration of Ringer’s solution, and 
rendered .more certain by an exact regulation of the dosage of ether by 
meaus o'f insufflation and a mixing valve" for mixing the ether vapor 
with air. in definite and constant proportions. The treatment with 
curarine seemed to demand dose and constant supervision, while that with 
ether required comparatively little attention and caused no anxiety. 

In the present investigation it is proposed to make a comparative 
study of the treatment of stryelmine poisoning by means of ether and 
by means of chloroform. T^his seems desirable because of the fact that 
xf-orks on toxicology recommend the use of chloroform, or ether without 
co^inment. on their' - relative ,.merits,, or, recomnaend chloroform without 
mentioning ether;' and it seems important in view of wbat is already 
known of their relative toxioities to have some definite experimental 

LZYoc. Boe, Bsop,^ Biot & Med, (XSip), ■ 7,, 0^-97j Borl, Min. ^¥o^lnsoK (1010), 
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I'esiilts upon whioli io Iwso (lie iiviil.iMciil. of ooiiviilsions liv (ho iiso ol' 
gtrtioral anaiKlIiolirs. 

The method of (ho prosoih. s(.iul)- in ((s nnihi I'ouluivs is us follitHs: 
Jho iiropjiivhKiii o( (ho aniiiiiil (1) for iiilruir;iohojil iiisiidlulion ui(h 
ail' iiihvoil hy iiioiiiiH iil (.Ik* iiiuosdiol.io |•(‘};ullllol• = wiiJi (lie vupoi' of ||],. 
Miiiesiliihie; anil (’J) (or iiilravenous iiijooiioii of driigs ami of 1,’inpor- 
Tjoeko solulion. wariueil in (he body (.oinporii.lairo. In siinic rases a iiro- 
liiii'iiiary sinail dose of niorphino, or .■ilroiMur, nr hoih is given. Sinee ilio 

non-aiiiesthelized aninnij ndiieli has iiol, I.. (realed «'i(h eiirarine, is 

(hrmvn. at once info a violent telanie eonvidsinn hy (he inl.ra.veimiis 
injection ol stryelinine siiljdnite in Ihc dosage used, and, sim-e (he simsni 
ul the resjiiraiory muscles may render (lie introdiiciion of (lie ana-s-. 
tlictic diJIienll: and ha/ardous,, an alleni|d is nnule (o hring (he animal 
to such a stage ol anmsi.liesia before llie udininisi.ralion of (he sl.rych- 
nine that no convulsions or only .slight ones would 'result. ,Al times 
m ima'stlietie IS iidininisterefl hy nieaiis of insiilllalion in connection 
with the aniBslJietic regulator, at other times it is automatical I v adiniii- 
istonid hy^ the dog’s insjdration, the traelieui eiitheter being' in eo,,- 
nectioa with the regulator. TJio ainniuit of .Ilinger-Locke solulion 
mjectetl m each cuso is equivalent to about mie-tcnth of (he. body weiidil; 
and the duration of the injnetion varies from one-luilf lioiir (,o tvro honrs, 
iiie qua.ntjty ol stryelimne admiuistoretl varied from (l.tl (o 0.8 milli- 
gi'ain per kilogram of animal. In control onporimcnts O.-l millioi'iim 
per kilogram proved invariably fatal to tlie mitroaled uuinu.L Whoa 
morphine or atropine is used, tlie quaiiliiy of nior]diiiie is sufllcient lo 
procluco more or leas depression and that o.f atropine large enough to 
Jiheiaie tlio liea!*t .irom vagus itiliibiiiou. 

The two protocols given below will show the euurse of tlm .more 

Biiecosaiul cases of tri'atrueiit wiili (‘ljloro,form; 

iJICStw■' ..... 

; '8.3ilr Pupils'Siuall. ■ ' 

8;<t6: niHorofoim wiis administered by means of a cone. |Iu spite of care an 
T vohmtajy respirat^oix was initiated). The IrLhJl 
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Chlorofdi'iu o/O and tvaeliea conif)ressed closer to traclical catlietcr by 
[jfenili' ontsid(^ piH'ssnrc ke<^pH tbe dog sufiiciontly ana'stlietized ior operation. 
l.bdK(> Oii, full, fairly strong, drops a beat occasionally. 

Stoti: Pulso (id, tiili, strong, regular. Respiration 21, deep; expiration pro- 
kmged, juid foreilile. 'J’lio pincdiing of the toe ])roduces slight reflex. Pupils the 
size of pinlioiul. 

t).5d: Gently eoiuju'tvssing tiru'.hea more elostdy on tracheal catheter increases 
lauxH’iHagv of (ddoi-obunt suHicicntly to abolish reflex from the pinching of the 
toe. lad reflex sliarp. 

!l,r>K: OMi! cubiv con/imrlvr ^Ivyckimv, sulphate (1 per cent acpieous solution) 
inje(‘ted slowly into femoral vein along with PJnger-Loeke solution. 

if.r)!),;!: Violent tetanus with rigidity of respiratory muscles and cessation of 
res])iraiioiL Thorueie massage and insulliation of dilute chloroform vapor main- 
fainod and reduced the convulsion. 

.U),2f); Ghloroform 2/04-j voluntary movement; voluntaiy respiration; pre- 
nionifory symptoms of convulsion. 

HI.21: Chloroform 4/0. 

10,20: Chloroform 3/0—Ringer solution increased in rate. 

10.27: Chloroform 3/0—Eiiiger solution increased in rate. 

10.20: Chloroform 3/0—insulliation stopped. Compression of trachea onto ca¬ 
theter increases percentage of cldoroform suflicientiy to stop respiration. 

10.35: Oliiorofonn 2/0—insufflation. 

lU.45; \T)]unt.ary respiration weak. Ringer solution injection increased in 
rate. 

11.02: Voluntary respiration fairly good. Lid reliex good, Rate of Pdnger 
solution injection is about 20 cubic centimeters per minute. 

11.45: The pinching of the toes causes slight reliex, but no symptoms of 
convulsions. 

11.47; injection of Rmger solution stopped. Total quantity injected=1,300 
cubic centimeters. 

11.50: Dog' is hypersensitive—chloroform increased to 5/12. 

11.55; Hypersensitive'-chloroform increased to 0/12. 

11.59; Chloroform reduced to 2/0. 

12,04; Hyper,sensitive—choloroform increased to 3/0. 

12.U7; Compression of trachea removed. 

12,10; Dog passes 2.5 cubic centimeters of very bloody urine. 

12.20: Ghloroform 2/0. Eyes closed. 

12.28: Chloroform turned oil’. Dog breathes strongly and romaiiis quiet, 

1.10: Fairly strong ckmie convulsions begin. They are brief and separated by 
intervals of only a few seconds during which the respiratioh is labored. Noises 
increase the sti'ength of convulsions or bring them on. The convulsions are not so 
■viplaht 'as to demand treatment. 

2404 Convulsions have practically ceased, 500 cubic centimeters of urine of 
nearly normal color passed. Respiration about 230 per minute and shallow with 
frequent short pauses, , ■ ' , 

. .2,20'Attempts to get unto feet. 

2.40; Still hypersensitive, .,, 

2.45; Rose on his fore feet and Btopd for a time, but then failed in attempt to 
rise on his hind feet, . , 

2.47: Rose on mil four feet; legs Very stiff, mild tetanic dance. 

3.00; Able to walk fairly well, but staggers; lack of control is most marked in 
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SHAialSE. 


iiiiir, 

.ii,N 


' 5 «S cl..M«a; liimMiinK ^4 nii.iiil,.. ,|ui, 

naotieally normal. Pula,. liO, foil, aligl.Hv in-..f.nIor. SI; ,•(, 

turbed. B-otiised drink. 

Oil the next cky the ,s<vtne(|, in full i»oM.s,>ssieii nf iis I’aedKh-. hni ‘uoum 
wlut stupid m- listless. On the third 1 !^ I,he d<,, ale and !lrank lli ■ 
still Htupid. .Uter on it he^ran di-eline and on (,he sevvnl.h dav died Tl'ie* 
gloss a,|»peanuieo of the organs after death was net sl.rikinelv iihnenuMl hnl iiu 

wTbom- ;,)■. 

5" loitii, prol.iij.ly 11 y,,irs „l,l, 

I'm i “‘1° >«oiTliine a.ilplrato (4 per (io.it) 

l']l] 411, Sliallow, imi{,mliir. 

- t 0.73 ctiiic ceniimQtrr si)\,ichniiic mlphaic (1 iior coiiM itil,,.! i ■(>! 
Rmger.Locke aoluip„, tl.e injection of tl,o latte ,ouL wu ti " 

2.20; Strong teUnua, oblorotom, ,VC with insnlllati,,,,. 

R^itSjC "O'" - -“-ion. 

fairly roS "® ''' "" -'>«■ Koapiratiou 42, , 1 ...,,,, 

l''tl\ 3/0 with insufflation 
2 4 Sill “rr^n’ -■*" -carnation 

X; “ “ - IH.) .INI N, .. 

,2.53; Chloroform 2/0 with insufflation. 

Fore leg‘relaxing, 

3.30; Sudderstaa AWom teTSs'Tf '''"*P'''ation in good oonditum. 
3.44; In,{oction of £r1lX IZ ’“"’y with insufflation. 

3.56: Chloroform 2 / 6 .® ^ ^ ““pped, 800 miMc oonlimetora in all. 

4 . 01 ; Cliloroform awd insufflation off 

*"-Mo-form and ia now attompt- 

day at 8.15t!Z"lt4an'to llo^J f “"SS ^ «“® tl>W 

hours after the beginning of the’J^orteont' ^ At ftSont.fortytet^te 

found very pale and yellow sugistisn were 

appearances were found at other^futepsleT "'>g«yration. Ttu .,am(. 

dose of ouMiine follf^ed^teX ^ 

•"i- a*. «.a.. .?■?,,“?!»/ <«• •' ‘1' 

.te»;eii«it mi atm, m ,,!! %.*? “ **“ 

% Aw. Af 

•’.. </■;, ,' ' 'hf, v 1*1 
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a preliniinary., sonuj liad boili iiiorphiiie and atropine, and soiiu-- had 
neiilier. Four oi' ilicse dogs uxun saved from st-rychniiie deatli i)iit, 
iliese lour died subseqiuudJy, apparently from ehlorol'orm poisoning. 
Two of ilie four bad a siiiait dose of morplune eaelij as a preliiiiinaiT ; 
one luul nioi‘plune and atropine, and the fourili had neither. 

.DmtfHsioii.—A coiiiparisoi} of these nine eases treated witli eldoroforjii 
with the series of eleven ircaied with ether by the writer at the Eock- 
efeller IhsihutOj Ijidiigs out a marked difference in the results of the 
two mctliods. Of the eleven dogs tjeuiecl witii etlKU' only one failed 
to make a peiananent recovei'y, and to tliat one the aiiinsihetic was achniii- 
ister(id by moans of a cone pinvided with a wad of cotton soaked with 
ether. But of the nine treated liero with chloroform none made a 
permammt recovery. At present it liardly seems possible to iinfii'ove 
upon the tj'e.atnient with cldorofonn as exempliiied in protocol jimnher 
8* to a degree i.hat will remote the clanger of suijseqiient chloroform 
death. 

CONCLUSIONS. 

1. Dogs poisoned with doses of stryclmine whicli are certainly fatal 
may recover from the effects of the strychnine il properly treated with 
chloroform together with the intravenous injection of liberal quantities 
of hinger-Lo{3ko solution, 

2. Bcite;r results are obtained if the t 3 hloroforni is given by intra¬ 
tracheal insiifllatiou and in uniform concentration as low as consistent 
witli the condition of the patient. 

3. Dogs saved from strychnine death by means of chloroform ai'e 
lilcely to die later of chloroform poisoning. 

4. (IhloToform is far inferior to ether for the treatment of stryeli- 
Tiine poisoning, and probably fo]* the treatment of convulsions in general. 

t). Further exi)eriment is necessary to determine ihc merits or de¬ 
merits of atropine and of moi'pliine in the treatment with ebloroforin of 
strychnine poisoning. 




THH BONB LESIONS OF SMALLPOX. 


•By W. E. iVlAJSuiLvvK and A. G. Sison, 

{/’'roiih tliG Doparlntcnl 0 / (Jlinical McdicinG, Fhilvppine ^lecUcal School. 
Manila, P. L 


I^3igllt paiieiliB iiavo been adiniLted to our service cliiriiig the past 
yciiTj wilt) \var(^ Bihtci’iug from defomiitics of the forearms and hands 
(Caused by siiialipox contracted during childlioocl. The following brief 
aljsiraets of (hat purl O'f tlio records of these patients wiiich bears upon 
the subject under consideration, together with photographic iliustra- 
tions showing the deformities in six of the cases are submitted. AYe 
a. 1’0 unable to give radiograms because' there is no satisfactory HoeiiLgon 
apparatus at present available in Manila.^ 

'"Vtm i {Plate I, fignrea 1 and S).—A. P., Filipina, 30 years old, born in Orani, 
Bataan, lioasekeepcr, married, \va.s admitted to St. PauFs Hospital July 27, 1910, 
because, of Jabor mid was deliveroU of a normal eliild on duly 27, 1910. 

The patient had a marked deformity of both forearms and hands which she 
states had followed an att,ack of smallpox contracted wlieii she was about two 
years of age. The deformity (see figures 1 and 2} consists of a shortening of 
both, forearms together with enlargement and irregular development about the 
elbovv joints and irregular onlargenients, shortening and other deformities of the 
lames of the wrist, hands, and fingers. Tlie musculature, circulation and nerve 
supply in the deformed areas appear normal, except that there is some irregularity 
in the course of the vessels and the function of tlie forearms and hands is awkward 
and not complete, due to ihe abnormal relations about the joints and to the very 
doHnite shortening of the long bones. There are no subjective symptoms of any 
kind 'which may be associated with the lesions and there are no scars, contractions 
nor other evidences of an objective cliaracter or in the history which would in¬ 
dicate that the process was the result of an acute inflammation such as is some¬ 
times seen about the joints in smallpox. 

OMe II {Plate II, figure i}.—B. P., Filipina, 19 years old, born in Orani, 
Province of Bataan, housekeeper, married, was admitted to St. PauFs Hospital 
July 26, 1910, because of labor and was delivered of a normal child on July 
'31, 10'IO. ; ,' 

The patient gave a history of smallpox at the age of 8 years, as a result of 
which she developed deformities in both forearms consisting of shortening of the 
radius and the ulna. The shortening is more marked in the left forearm than in 
the right. The articular surfaces in'the elbow joint and in the wrist joint of the 


Such an apparatus has aMved, amf is how 
General Hospitak (Editor,) 1 . 


installed in the new Philippine 
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ulna and the radius are enlarged, and irregular. Motion in these joiiii,s js tail 
in every direction, and there arc no signs of abnormal liiniiahion of moveiueuis. 
Mnseiilature in good condition. 

Case in {Plate 11, figure S),—V. P., Filipino, ycnra old, single, l»orii in 
Santa Cruz, Province of Marindiniue, was admitted to SI.. .Pnul'.s llosiiiJal on 
August 22, 1909, because of chronic gastritis and was readniitfed to f lu* same 
Hospital for the same trouble on November 11, lOOS). 

When S years old, the patient had smallpox. The attack' was to!lowed by 
deformity and shortening of the ulna a.nd the radius in both lorearms, more pro- 
noimced in the left arm. Changes in the articular smda.<‘eH ol ilie bones arc the 
same as those described in the above cases. No dcformil.y in the bones "1 i,h<> 
hands and fingers. 

Gase IV {Plate III, figures 1 and g).—N. T)., Filipino, ahont 25 years old, 
single, born in Santo Tomas, Province of Union. He (anne to tlie hrec Dispensary 
complaining of beriberi. 

When 5 years of age, the patient had smallpox which was followed l)y dclormiiy 
and shortening in the bones of the forearms, more in the left tha.n in the right; 
forearm. No bone changes in the hands and fingers. Joints a,pparentiy not 
involved. 

Case U {Plate IV, figure f).—N. de la C., female, Filipina, 7 years old, born 
in Manila. History of smallpox at 3 years of age which was coinplicatod by bone 
and joint lesions; the complications at present consist of bony ankylosis of Die 
left elbow joint with distortion of the joint due to irregularities in the bones; 
apparent shortening of its ligaments about the right elbow and an cnhirgement 
of the end of the radius which gives deformity of the joint. 

Case VI {Plate IV, figure 2). —P. S., male Filipino, 5B years old, born in ]\fa- 
nila. History of smallpox at the age of 7 years, complicated by Imne and joint 
lesions. At the present time deformity consists of shortening of both hnraori, 
deformity of the left wrist with shortening of the ulna. 

Cases Y and YI both show extensive smallpox pitting over the principal 
areas of deformity. 

Two other eases with histories similar to the above ha^o failed to 
report to be photographed. Lesions similar to those described in the 
other cases were pre^sent in these patients. 

DISOXJSSION. 


5Te .liave been unable to find in the literature of sm:alipox any meiitidii 
of lesions similar to those here described. A condition involving changes 
in the bone marrow is recognized in a considerable percentage of cases of 
smallpox, and^ acute suppuration and other forma.of acute, arthritis oc** 
casioiially are encountered,in thC’ disease. ■' Paraplegia, due to lesions in 
tlie cord., are reported, and Osier mentions that “inflammatoi'y process may 
occur in the, bonesi^^ 


However, none of tiiese conditions are at all comparable to the findings 
in our cases, and for this reasoh it is necessary to elucidate two questions. 
(a) Are the' deformities caused by shmllpok? (h) If so, what is the 

nature of the lesion aud what , .D/'b ' 

The considerable of 'W hialwy of 

■ i■ kH ^Uk; 'v:i' rk'•ikDr.k;f;'.i-;y,‘ ' 
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iiiFaiicy and nliildliood I'ollowecl by o’radnal (levdopineiif of the 
dcioniiitieSj and in tbc absence of any ofclier apparent cause., makes it 
fairly certain that the condition is caused by smallpox. Additional evi- 
d(uic«) of some value is found in the populai’ recognition of the condition 
as one. of tlie coiujdications of vm'iola io sncli an extent tliat it is one of 
the o(!ciirr('n(;es niost dreaded hy mothers vlieii they find that their 
(‘hildi’en are siilTeriiiig’ from the disease. The nature of the lesions could 
hetU.M' he. dei.eriniiicd hy the use of radiographs or by auiopsios. 

llowevoi”, .from the nature of the deformities and as a result of 
pltysicat exandnation, the process appears to be due to destructive lesions 
in the epiphyses of the bones. Tlio shafts of the ulna and radius seem 
to be iionnalj except in lengtli. The ends of the bones are enlarged and 
irregular in shape and similar changes may be cncoiinte.red in the carpal, 
metacarpal and phalangeal bones. 

One of the most striking feaiimes of the deformities is the constant 
location of the lesions in the upper extremities, they usually being con¬ 
fined to one or ])otli forearms, a.lthough they occasionally extend to tlie 
liands, as is shown in the illustrations. 

Idle reason for not studying our cases with the X ray lias already been 
given, and up to the present time we have not been able to examine any 
individual postmortem. However, in spite of the absence of radio¬ 
graphic pictures o.f the hones in (]uestion, it may be determined with 
considerable accuracy that the probable seat of the primary lesion which 
has prevented the further longitudinal growth of the bones is prodneed 
by ihe nature of the gross a3iaiomical changes in the bone itself. Tc 
begin witlp we have the following facts on wliich to base our argument 

I. The circumferential growth of these bones is not disturbed in tin 

least. Tliere is no sign of underdevelopment in diam.eter, as can b( 
proved by cornparing tliem with normal hones. This shows that tin 
periosteum upon which the circumferential growidi depends, was no- 
affected, ^ ^ 

II. The bones are markedly shortened and stunted in longitudina 
growth, in some instances they are reduced to more than orie-lialf th 
length of the normal bone. 

. The obvious'conclusion from this fact is that ihe seat of the primar 
lesions is in that active part of,'the bone between the epiphysis am 
diaphysis which grows ex utero. This center of ossification consist 
of cartilage cells, upon which the longitudinal growth depends an; 
which do not become calcified or ossified until late in life. Oomplel 
ossifeation of the ulna takes place from the t-wentieth to the twenty 
^ third yeaiA'UOf the radins from the twentieth to the twenty-fifth yeai 
afidml the'metacarpal and phalangeal bones at’'about the'twentieth yeal 
1 XtThe;the'' end; ofthese:periods of time,, the' diaphymt and,epiphysf 
,jbeepmo; fimly united'' and longitudinal, ^owth ceases;',^ ^ '.;''; 
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Is it not logical to reason a iiodenori that iho most pi'oisahle raus*' 
oi' the defornuty is primary inflammation and do-struction ol the seconihuT 
center of ossification situated between the opiphystfs and dia])liys(!S, ivsiilh 
ing in prenintiiin ossifieatio]) ? 

Another possible explanation of the deformity is iJiat imdaibolic dis¬ 
turbances in the epiphysial cartilages have hc('n ijnhuM'd by variola 
without priiuarvg destructive lesions appearing in the caiiilagc' itself. 
Ilowevcr, sncL a conclusion is hardly tonabh^ if we reimmila'i’ ilial the 
articular cartilages of the affected bones vsbow positive signs of irtvgiilar 
enlargement, bearing on them CA'idencos of the ravagi.'S of n prelhisling 
inflammatory process underlying t1ic whole Iroubha 

T'he special predisposition of the l)ones of the forearms and hands 
to this complication remains as tlie most ditficnU: faoi to explain. 
So far as Are have been al)le to- obesrve^ the change does not occau* 
in bones other than those AAdiieh have already heeii meniiomal; and, 
sncli a complication is always seen in infancy nod cfiiildliood dui'ing (ho 
period of active growth of the bones. 

AihUtional note, —We have mentioned tlie shortening of the* lumes 
of the forearms, and also deformities in their urticula,r surfaces ; and win hi 
our article was in. the prnss two more eases of bone lesion in smallpo.x 
of different character from those already mentioned caiiH^ to our niTtdnej 
the pictures of which are Imre respresented. One is ilia,!; of ii girl 
(see Plate lY, figure 1) about 9 years of age, Avlio c-ontrauttMl smaiijiox 
AA'heii she Avas about 3 years old. As a result of tlie disoasii, she dcivelopod 
complete ankylosis of the right elbow-joint and partial of tluj left. 
Whether the ankylosis is bony or iibrous in cbaractcr is difllcidt to Siiy., 
though there arc reasons for believing tliat the ankylosis in tiie riglit 
elbow-joint is of a bony character, as it is not jjossilile to tlui 
slightest motion in any direction, Avhile that of the left is evidi'iitly ]iro- 
cluecd by shorteiu.iig of the particular ligaments of tlie ell)ow-joi,nt. 

The other case is that of a man (see 'Plate .IV, ,0gut'e 2) at)(,>rit V) years 
old who contracted smallpox at the age o! about 7 years, with a resulting 
complication of shortening of both humeral bones. 



ILLUSTRATIONS. 


Plate I. 

Fics. 1 and 2. Case I. Showing m<arked deformity of both forearms and hands. 

Plate II. 

Fit!, 1. Case IL Showing sliortening of ulna and radius in left forearm and 
deformity of right liand. 

2. Case III. Showing shortening of both, right and left forearms. 

Plate III. 

Fios. 1 and 2. Case IV. Showing deformity of both right and left forearms, more 
of left than right. 

Plate IV. ’ 

Fig. L Case V. Showing bony ankylosis of the left elbow joint with distortion 
of the joint. 

2, Case VI. Showing deformity of both right and left forearms and of left 
wrist. 
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THE SPECIFIC TREATMENT OF LEPROSY. 


By Eugene E. Whitmoee"^ and Moses T. Clegg. 

{From the Biological Laboratory, Bureau of Science, Manila, P, 1.) 


Some Ei-onths ago one of us- reported that he had cultivated an 
acid-fast bacillus from the spleen, and from nodules from the eai* in 
eight out of ten eases of leprosy. The procedure was to secure an 
amoeba and a bacillus gi'owing well in symbiosis and then inoculate the 
leprous tissue into this culture. The acid-fast bacillus was found to 
multiply in and around the amoebae, while controls from leprous tissue 
without ainoebm and from nomal tissue ^ with amcebm never gave a 
growth of an acid-fast bacillus. Clegg was able to transplant this acid- 
fast bacillus with the amoebae and after repeating this operation for 
several months, he heated the tubes containing the cultures to 60*^ C 
for one-half hour and then allowed them to stand. After a few days, 
isolated colonies appeared on the tubes, and when transplanted they 
grew well on all media. These colonies proved to be pure cultures 
of this acid-fast organism, which we believe to be the leprosy bacillus. 
The next step was the endeavor to utilize this bacillus in the treat¬ 
ment of leprosy. A vaccine was made in the ordinary way and stand¬ 
ardized to five hundred thousand bacteria per cubic centimeter. The 
bacteria in this vaccine showed a great tendency to form clumps on being 
allowed to stand without shaking. We selected a num.ber of welT 
marked cases of leprosy, all being positive for the leprosy bacillus. 
Injections were given once a week, the dose varying from 0.25 to 1 
cuke centimeter. Several of the patients after the injections had local 
reactions in the leprous laions, such as redness and swelling, and 
some pemphigoid eruptions; while two of the cases showed an ex¬ 
tensive eruption of papules which were very red and tender. As the 
various eruptions disappeared, the skin remained pigmented at the 
site of the eruption. Upon increiasing the dose of our vaccine we 
found that‘the dead bacteria were not absorbed, but remained at the 
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site of the mjection, and finally a sinall aliseess would .foriu aud dis¬ 
charge a sero-piiT-uleirt jnaterial. 

Eleven cases of leprosy were treated witli lids varoiiu‘ for ('igid, 
months^ and twenty-one for seven months. At the end of ih(‘ Ireal-ineni 
there was no evidence of improvement in the (iondilfum of any (d’ iho 
cases, and, as wo observed the formation of nhsc^ossi's as soon as wo 
increased the dose, it was decided to change io some otluu- pn'jjaraiiom 

We next employed a glycerine extract made from our acidd'asi hacillus 
ill the same way that old tnbercniin is obtained from tlio, tubeiidc- bacillus. 
We tried the extract on loprons, tiib(Uvnlous, and normal persons in 
the manner of the von Pirqnet skin test for tulaamdosis. Not one 
of the persons showed any reaction to tlu^. matnrial. 

We gave all the cases of leprosy in our vaccine seind's injotdions of 
this extract once a week, increasing the dose until Id milligrams wma^ 
administered a,t a dose at the end of two month,s. N one of ihe pa lien is 
had improved and no reactions had followed Ww injecifmiis. 

Our next preparation was an oinnlsion of our acid-fasl. hath I Ins in 
a 1 to 60 aqueous solution of sodiiim oloale. Tlui (udiuros on giy(,!erine 
agar were scraped off and emnlsiiied in the soap solulJon, st) that one 
cubic centimeter of the solution would contain one milligram of moist 
bacteria. This emulsion was placed in the shaking maeliino for three 
clays and then heated to 60° for one hour. Idle l)actoria were nearly 
dissolved, there being only a slight sodinumt on allowing the s(,tlutioii 
to stand. When the preparation was sliaken, the sediment was dis- 
tribntecl freely through the solution wilhout any tendency io form 
clnnaps. This preparation was sterile and, remained so withnui the 
addition of any other preservative. 

All the leprosy cases in onr vaccine seims were given injections of 
this new vaccine once a week. Tlie dose was gradnally iiujreascMl until 
the patients were receiving one cubic centimeter of tlie cnuilsion, rep¬ 
resenting one milligram of moist bacterial substance, at a dose. iPwo 
cases developed a sharp reaction, with foyer and mala.is(}. was 

considerable swelling and redness around the leprous lesions, cspocually 
on the face, liands, and ioet '' In no ciise was, there l.ocal reaction at 
the site of injection, and no abscesses were observed. At the end of 
two and one-half months there was no improvement in the condition of 
any: of'the .patients* ' ' \ 


t, We next emplpyed;tlie spleens, of':'patiente,dead,of leprosy* 'We chose 
a spleen that was shown microscopically to be veiy rich in leprosy 
bacilli. We ground np this tissue apd added a 1 to 60 acpieous solution 
of sodium oleate, so that one cubic, centimeter of tbe resulting mixture 
^tdd. represent 0^1 grw of ^ This mixture was shaken 

in the shaking maoMuefoT three'ctays^ through cotton, and heated 
W HO'" 0 te 4^ hte ‘'Ou mhnt of col- 
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lected at the bottom, leaving the supernatant fiuirl clear and yellowish in 
color. Tliis clear fluid was used for the injections. It was sterile and 
rcmniiied so without the addition of any other preservative. 

All of tlio leprosy eases in our vaccine series were given injections 
of this preparation oneo a. week. The dose was gradually increased 
milil th(.! ])atients were being given one cubic centimeter of the solii- 
lion, r(‘])roseTiting 0.5 gram of lc])roiis spleen tissue, at each injection. 
TJie easfvs have been receiving injections of this preparation for two 
and otie-linlf inonihs. hTono of them show any improvement in their 
(’ondition and none of them, have had any reaction after the injections. 

When we started our vaccine work we put three eases of leprosy on 
V'ookly injections of atoxjd, and three on weekly injections of a mixture 
of sodium ciirnamatc and mercuric einnamate. Injections were con¬ 
tinued in these cases for eight months. Hone of the patients improved 
and noiK^ had readions after the injections. put our three ^^cin- 
narnaicr’’ cases on injections of sodium cinuainate and a glycerine extract 
o;f our acid-fast bacillus, but at the end of three months there was 
no .improvement and we discontinued the method of treatment. 

Dcycke injected einnnniic acid in order to produce a leucocytosis, and 
observed a greater reaction from Nastiii in conjunction with cinnamic 
acid til an from Hastin alone, but otherwise there was no result following 
the, cinnamic acid injections. 

Ai t],ie tinu^ we began the specific treatnieiit of our scries of cases 
of lepros^y, for nine months Doctor Teague^ of this laboratory had been 
treating six cases of leprosy with, injections of Hastin. He tuimed these 
juitientvS over to ns and we further treated them with the same injec¬ 
tions for eight months. Every seven days each individual was given 
an injection of one cubic centimeter of Hastin B. At the end of eight 
months there was no improvement in the condition of any of the patients 
and none had any reaction after tlie injections. 

SUMMAUY. 

1. Wo have |)repared a vaccine, a glycerine extract and a soap solution, 
from an acid-fast bacillus w^hich Clegg cultivated from leprous tissue. 
We have u‘sed these preparations in the treatment of cases of leprosy for 
twelve and one-half months, without noting any improvement in the con¬ 
dition of any of the patients.', In some of the cases we have noted reac- 
iions afror the injections, but we are not prepared to say whether or 
not these reactions are specific. 

Our glycerine extract of this organism does not produce a skin 
reaction on leprous or tuberculous patients, npr on normal persons. 

I ' . ' „ ■ , ^This Journal, B (1909), 4, 329. 
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3. We liave treated those seme leprons patients for two and one- 
half months with a soap solution of leprous spleen, riidi in leprosy haeilH, 
without noting any iiiij)rovenient in the conditioii of the pahhiits. 

4. We have treated eases of leprosy for eight months with injiietions 
ol: atoxyl and also with iiijeetions of a mixture of soil in ni (‘innaniale. urn! 
merenry cinnamate, without noliiig any improveinent in the pntimds. 

5. We have treated eases of leprosy for eight months witli InjtH'Jions 
of Nastiii B. These patients already had ’he(m ireaiod with itijee,- 
tions of Naatin B for nine months by Doetoi* Teagne. At iln' end 
of the seventeen months, no improvement was noted. 



TUBERCULOSIS IN THE PHILIPPINES: FINAL RESULT OF 
ONE YEAR’S SPFXIFIC TREATMENT OF EIGHTY 
CASES OF PULMONARY TUBERCULOSIS. 


By Eugene B. Whitmoee.^ 

{From' the Biological Laboratoryy Bureau of Science, Manila, P. 1.) 


Ill January, 11)09, 1 selected one Inindred eases of pulmonary tuber¬ 
culosis in the hospital at Bilibid Prison and divided them into live series 
■for the purpose of testing several ^^specihes’^ in their treatment. 

Ill A,ugust, 1909, I gave the conditions governing the selection of the 
scries, aiid also reported the result'of the treatment at the end of sis 
mouths.- At tliat time I stated that at a later date I -would publish a 
final report. The treatment was continued for one, year, and the table 
l)clow gives the result compared with a control series. 


Sorios. 

Died. 

Returned 

to 

duty. 

Rema,inii5g 

in 

hospital. 

Re- 


Num¬ 

ber, 

Per 

cent. 

Num¬ 

ber. 

I'er 

cent. 

Num¬ 

ber, 

Per 

cent. 


1. TulwreuUii; 








\, Hy .. .. 

2 

20 

•‘8 

80 or 20 

3 

80 

2 

!i. nypodertnically -- 

4 

40 

3 

30 

8 

. 

30 

0 

Total for tti))C‘rcnliii 








’ «erk‘S __ 

(1 

80 

»0 

30 or 25 

6 

30 

2 

2. HiitffJniniido of tnerenry. 

. if 

■l.ft 

8 

15 

' 7 

85 

1 

8. Atoxyl ____ 

y 1 

I 45 

2 

, 10 

6 

30 

, f'3 

4, fifwi»‘?'(*iirv... 

4 

1 20 

1 

85^ 

8 ’ 

1 40 

1 

ft. Control BwteK... 

4 

i * 

4 

20 

9 

1 45 

3 

ToteL_—-- 

m 



22 or 21 

30 

86 

10 


: o'&se wtiirfled to the hospital two months, after his discharge,, ■with an active pul- 

manwr tnherculosis. ■ ’ 

'I'One O'hthe cases in the .atoxyl series had gained 3S pounds In 3i days hefore his 
release,' ' ' ^ , ' ' ' ' ^ 

Medical Corps, U. S. Amy;/detiM to':, the, ElolO'gioal Laboratory, 
Bureau of Seieuee, Ma^la. ' ;' 

‘ lOijiMatf 'i ■ , 
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The tuberculins used were ^hicw tiibenuiliii (T. .U.)"'’ uud ''old tubcu'- 
ciilin (T. 0.)^'^ They were mixed and ihe dose at the begiiining was (u',,,-. 
milligram T. E. and oo'.,.. milligram T. 0. Tiiis dos(3 was gmcliiaily in¬ 
creased until the patients took.milligram Vi. and ..'m. milligram d.\ 0. 

The pa-tumts iji the ‘‘sueninimido of mereiiiy stu’ies'' laKf^hved injcMi- 
tions ot 13 milligrams or snccij.unrid(^ of .meivairy many other day foi- 
lifteeii doses: then >U> milligrams (ivtuy tour days fm* (illntm dos((s; and 
tliGii 31) milligiamis once a weelc. 

These of the '‘'atoxyl series''” received injeadions oi' aioxyh soamin. or 
arsacetin: (>5 milligrams every other day ioi* ■ HEeen (los('Sj ilum 1.30 
milligrams every four days for iifteon doses; and ilnm 31)0 .miliigi‘ams 
once a week. 

Ohic patients of ihe “ciimamaie o! menairy series'"' iniudved iiijiudJoiis 
of 18 rnilligTains of cinnamate of mtn:cn,iy (‘.very oilier day for fittium 
doses;'tlie.n 33 milligrams (‘very four da^vs for nfiemi doww; ami then 
■51: milligrams once a, week. 

The iiiomhors of the control series mcoived rontino hospital treat:* 
ment. 

The cases taking siiccinimide ol; mercaiiy and (tiniianuifco of nun’cmy 
experienced some trouble with sore montliSj eajxxrially in tlie early weeks 
of tlm treatment and the dosage frequently was cut down. Late?.!’, they 
bore the increased amounts better. 

In all tbe series 'the dosage given above was used ineroly as a guide and 
was deviated from in individual cases as seemed advisable. 

The treaiunent of all the cases wms continued f:ro.m January 14j 1900, 
to Febinary 12, 1910, and the table gives the roHults up to the latter 
date. 

ooNonnsTOK. , 

While the series is small and one must be very careful in, drawing 
conclueionR, still tl:ie result of this yw’s work seemB to injlicaio tbat 
monepf the ^^peeifics’*’ used by me were o,f especial value in ihe treaimeni 
of pulmonary tuberculos,ig in natives of the Philippines. ' 





FURTHHR OBSHRVATIONS ON THERAPEUTIC INOCULA¬ 
TIONS OF BACTERIAL VACCINES.’ 


I5y Eugenia R, Wjiitmore.= 

{h'nmi iliG Hiuhxjwal Jm^horatory, Bureau of Science, Manila, P. L) 


At iii('. anmuil meeting of the Manila Medical Society in Pebniaryj 
liXts, I made Rome olKSorvations on the therapeutic inoculation of bacterial 
vacUm's ami. it k my purpose now to add new points that I iiave gathered 
in I lie past your. The field of baederial vaccination is too well known to 
require any germiuil diseussion of tin; subject. 

OjK! 0 , 1 ' ilie points whidi I emphasized was tliat it was not necessary 
to take Iho opsonict index regularly in order to control dosage, but that 
th(^ clii,iical iioiirse of most diseases was a sufficient indicator. We all 
know llmt every whore this is now the aece])ted idea and very feAv men are 
fk^ponding on the opsonic index for their indications for treatment. I 
also spoke of baUmual vaccination in gonococcus infections^ and it is 
woi*lh while to atate my further experience in those infections. I do not 
stH^ iluit in acute urethritis the vaccination in any way shortens the course 
of iJie iufeeiion, but I am of the opinion that it lessens the complications. 
ITowever, it is difficult to say which cases would and which would not have 
coTrip]i(.'U.tions under other treatment, and J kno^v that bacterial inocula¬ 
tion does not entirely prevent complications, as I Iiaye seen an epididy¬ 
mitis develop in a case o.f urethritis that was being treated with vaccine. 

■in clironic urethritis the use of a stock gonococcus vaccine does not 
offier much hope. The infection here is usually mixed and it is necessaiy 
to make, a vaccine from cultures obtained from tlie urethral disdiarge, 
or from prostatic milkings. 

I have had several cases of from four to eight years’ standing clear up 
in lo® tlian a month under treatment with a mixed vaccine and prostatic 
massage. These casea at, the present time have remained entirely well 
for over six months. Some have improved under this treatment, while 

in part before the Philippine Islands Medical Association at Manila, 
P. I., on Febimary 23, 1909. . , ' 

Major, Medical Corps, U. S. Amyj detailed to the Biological Laboratory, 
Bureau of vScience, Manila. ■. v j./ ■■ ., , , ■ 

."' ..■' ■' '' ' ' ' '" '’ 'm 
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still otliers liavo not improved. In epididyniiiiri ilie syinplonrs ai*i' 
usually relieved wiiliin twent.y'-foiir to thirty-six lioiu's. 

I have had five cases ol gonorrhoeal eonjunctiviiis, all ihe diagnoses 
having been confirmed by llnding the gonottoccus in the disc'.luirgt^ from 
the eye. Two ol tfiese (both natives) did not (a)im5 lau-k afler iluj lirHi: 
injection^ so noliiing is known of t1i() result, dim other three (aises dearod 
up promptly after injection and none have any opadiy of the. cornea. 
One of these cases was an infant:, eleven days old. One man had gon- 
orrhceal eoujuiietivitis for two days. When ilu^ (yitlids W(!re se{airale<l iUv. 
pus welled out. Thirty-six hours after th(‘ iii'st injtahion ihe disdiargf; 
from the eye was watery, and he made a prompt roeovnay with no o[)iiciiy 
of the cornea. Sonic days later liis vision was vsiill low, l)ut ihei'C' was ,no 
apparent cause for it. I have been unable since to {limmver whe.iluM* his 
vision returned to normal or not. 

Gonorrhtna in women has not yielded satisfa-ciorily to injetjiions with 
a stock gonocoeens vaccine in my hands. In one m'm I ircuited 110 
women between March 16, lOOtS, and d'uly 17, 1908. These wc're eimes 
of iD’etliritis, endometritis and bartholinitis and i,u all (iases the?. preBciice 
of the gonococcus was doierminecl by microscjopict examination o.f stained 
smears. Of the 110 women, 31 came under treatment twice and 10 three 
times. They received in all 623 injections of stock gonoeoexjuH vaccine. 
Tliere seemed to be some lessening of discltarge i,a a lew cases, but there 
was 210 evident shortening of the length ol time during which the gono¬ 
coccus was found in the discharge, and recurrences seemed to be just as 
frequent in the cases that received injections as in those that were not 
injected. From my experience with chronic urethritis it seemed to me 
that it would be necessaiy to make a personal vaccine in the cases of 
endoiQ.etritis, and recovery was prompt in four cases of long standing so 
treated. One woman liad been unable to do any work for two or tlirce 
months and had been in bed a large part of the time because of pnin in 
the pelvic region. ■ There was considerable induration of the pelvic tissuGH 
as'felt through the vault, of the: vagina, and examination was very painful 
to the patient. A vaccine made from tho cultures taken from the (?oTvi<?ai 


discharge was injected in QOnjunction with a stock gonococcua vacciuc. 
Ate two injections the induration had disappeared and ihe woman 
resumed her, household duties, including the regular laundry work. 

Another series of eases of gonorrhoea in the female was treated by 
making a personal vaccine for’eao¥ am and injecting it in conjundioii 
with a gonococcus vaccine. c'Whbn’poguaihle I prepared a personal gono- 
; but ihi^' n very number of cases. 
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treated, aiKl were given 653 injections of.combined personal and gonococ¬ 
cus (stock or personal) vaccine. The i*esiilts from tins series were 
not aaij beii:(3r tlia7i were those from a stock gonococcus vaccine alone. 

My rcsiilis in gonorrlieca] {irtiiritis have been excellent. I have treated 
IB cases and have reports of 12 more that were treated with vaccine 
Sinit out by me,- in all of which recovery has been prompt and complete. 

I recently have huirnod of tlireo cases in which the outcome has not 
laam satisfaelory: two sliowing only moderate improvement after several 
injections, and one showing no change after a single injection. 

dd'ie results of bacterial vaccination in chronic suppurative otitis 
media liave been very satisfactory. I have treated, or prepared the 
va,cdmi for Ircaiiriciit of 51 cases. Three of these could not be followed. 
In 37, the diselmrge stopped after from one to four injections of a 
personal vaccine. In 11, the discharge did not stop after a prolonged 
(!Ourse‘ of injection. In six the discbai’ge recurred. In the case of one 
little girl, the discharge from the ear ceased after several injections, 
dhie otologist ill charge of the case reported that, to judge from an exam- 
iimtioi'i of tlic car he considered the inflammatory process at an end. 
However, the little girl developed a meningitis a few months later and 
died. At the autopsy the case proved to be purulent meningitis due to 
(‘xtension from necrotic bone in the afleeted ear. The auditory canal was 
clean, and tliere was little evidence of inflammation in the lining of the 
middle ear. A few of the cases are cited below., 

» One cam, sip^purativo otitis media, right ear, for several years. Left ear,_ 
for two weeks; furunculosis, left external auditory canal. Vaccine made from the 
clificharge from, each ear and the two mixed. Two injections, with interval of 
ono week. Complete recovery in both ears, and the ears remain well 6 months 
later. 

Amiher earn, sxippiirativo otitis media, left ear, for two weeks. Discharge 
stopped four days after first injection and ear remains well six months later, 

A IJ'M case, witli a left otitis media tliat had recurred several times at 
Intervals of some woiiths, received a single injection of a personal vaccine and 
the discharge ceased, the next day. Tho patient left the city, and I understood 
that the 'cliaoharge began again some time latex".^ As the.first dose is always 
A,small one, X would ixot expect recovery in a long standing case from a'single 
Injection.' , ' . , , ■ 

A ‘fmnh em, of suppurative otitis media with furunculosis of the external 
auditory canal, cleared up "slowly under a .personal vaccine and finally the die- 
Ahirg©,''stopped ahd .Ahe patient expressed'herself as feeling much better An 
gepewl'ltealth.than shevhad bt^n previously. However,• the purulent discharge ^ 
^from' tho'Oar has since wduiTed,^. ' ■ ' 'i. ' ’ 

I have liad an opportoity to fre9.t Iwr , eases ,of pyorrh(Ba. aiveolaris 
with personal vaccine. Two Ckaared up wtirely after a few injeotionSj, 
while the other two showed no appweni improvement after long series of. 

injeotiois. ‘ J • ’ 

A fev praki,caI,poto 'qa dosag^ yasoines, and injections seem worthy 
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of nieiitioiK In tlie more acuie oondiiions it is noi; advisable or |n)s-< 
sible to give as largx^ doses of viu-ciiic as vvliim the eofidilioii lias Ih'- 
come more chronie, 'Idins, a elironic gonorrlKWiI arttii'iiis will stand 
without airy reaction a dose of gonoeoeens vat'ciue Itiat will euiise f(‘\'er 
and marked diseomfort in a ease of epididymitis or acute ureilirifis. 
It is advisable in acute (;ondilions to give small, dos^^s at sliortci* iidervais 
and thus assist the body cells in walling off a pnx'i^ss iliaf tineaimis to In'- 
eoirie g(moral: for inslnium, small injections of a. personal \ac(dne in a «msc 
of eclluliiis will localiy/i the condition so tlinl \V(‘ have an alisct^ss lo (^pen 
i.risiead of a, case of septicaunia to treat. 

It is jnipoj:taiit to inject near the scat of l.he infection and in sm‘!i 
a position that the lymiph :flovvs f,rom the site of iiijisdion tJirough 
tlie area of infection. A case of gonorrlueal arlliriiis of the right knee 
had received two injections of gonococcus vaccine in ihie hutlock with¬ 
out imy apparent cltect on tlie lesion The paiimil; was iheu given an 
injection of gcraococcus vaccine into the. right leg about six imlies 
helow^ the knee. 0.u tlie next day tl„ie relief from the faiin was mai'ktHi, 
jirogress toward rec'overy was rapid, and ilue [lalienl' walked oiil; of 
the liospital in two weeks after the injection 

It sometim.CB happens tJiat a case docs nol; resj,)orui i.o iiijeeiion with 
a personal vaccine., or else the response ivS satisfactory for I he ii rst in¬ 
jection or two and. then tlie patient remains stadlouary or gths wors(x 
In sncli instanees a new vaccine slioiild be p:re})nred from f.resli cultures, 
and this vaccine will often give satisfactory resiiltB. 

It is important to continue the use of other accepted methods of* 
treatment in a case that is re(.ieiving bacterial inoenlailons, and tlic 
production of local liyperajmia is always to be combined witli Liacierial 
inoculation wherever it is possible to do bo. 

In conclusion^ I would say that bacterial. Ya(»nination is to be con¬ 
sidered as an important method of treatment for certain diBeasca ; in fact, 
there are a few conditions' in which the results’ are far bettor tlian 
from other methods of treatment that we now have, but it is not in 
'anydsense'.a ^'^enre all/^ In some conditions it does no good, in otliers 
it'i.$; ofm’elafivejy slight, value, while evenin the d-iseases where the 
results are the most satisfactory there are individual insta,nces wliere fhw 
is little or no impovemenfi' ?o^ibly,'witi. increasing,'knowkdg^^ and 
experience wo may learn the’■ reason'forsome of "onr failures,;tod with 
this may come the ability to use,, the method with even better rosuits 
than we are obtaining at present^ ■ 
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]HS()!KS.S!i)N ON ’rHE .PAlMilK, ''XN TilXlMiRLMJOJ^T WITH ORAXGE-IIED 
UNDKIIWEAK/'' by Dll. J. M, PHALEX. 

/Jk Al^Io OasklJani, ‘professor of tropical medicine and lecturer on 
dcrmntolofjij, (Jej/lnti Medical College, Colomho, delegate from the Govern- 
■ment of (Jeijloii: —Doctor O'liahiiers aiicl myself liavo made some experi- 
■mciiitnl .ros{3a,relies on the subject in Ceylon. We have compared the results 
ofilaineti liy exposing some rabbits directly to the sun-rays and by pro¬ 
tecting others by placing wliite, red,, etc., cloths on the cages. Qhiose 
protnaded liy red cloth, or by cloth, white ontside and red inside, survived 
the longest. We also iuxd good result by using Doctor Sanborn’s ‘'^solaro’’ 
cloth. Mowover, 1 frankly admit that experiments on iiiaii as made by 
Doctor Phalen are of more practical importance than experiments on 
rabiits as carided out by Doctor Chalmers and myself. 

Dr. IK. r. (Ihand)ef(cdn, major, Medical Corps, U. 8. Army, president 
of the United Slates Army Board for the 8kuly of Tropical Diseases as 
They Occur in the Phili'ppmc Islands. —These experiments do not show 
that khaki cloth is as protective as orange-red against the chemical rays 
tluit alFoc't the photograpliic plate. 

Dr. Vidor 0. Ifeiser. Director of Health for the Philippine Islands, 
professor of hygiene, Fhilippina Medical School, Manila, P. L —The 
data given in. this pujicr are indeed interesting. As I understand it, 
these ex])erimetits wej*e carried out with soldiers who wore Idiaki outer 
clothing and controls wearing the same clothing. Furthermore, if I 
niidertand correctly, the author states that he has observed individuals 
wlu^ have been in the diropica for six years or more and who wore 
khaki clotliing continuously, and that in such persons the protected 
skin showed no pigmentation, from which, he inferred that the tropical 
light WHS o(!ectively excluded by khaki. If this is the cause, it would 
soern that in, order to draw correct dckluctions, it would have been 
better to make these experiments with soldiers who wore white outer 
clothing and orange-red underwear and with controls who wore white 
outer ciothing and white underwear, or that one regiment should have 
been’ dressed entirely in white and' 'Compared with 'a.;regiment that v^as 
dressed''in'khald. 
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Naval Hygiene. By Jaino.4 .Duneau Gatewood, M. D., instructor in. naval hy- 
gi(Uie, U. S. Navy, Medical School, Washington, medical inspector, U. S. Navy. 
Prcpuia^d l)y the direction of the Bureau of Medicine and Surgery, and 
publishccl l)y permission of the Navy Department. Cloth. Pp. xiv-779. 
Eight <;<jlorcd plates and 105 other illustrations. Price $6 net. Phila¬ 
delphia: P. Blakiston’s Son & Co., 1910. 

Thia book^ whicii specializes npon marine hygiene, is the first that 
lias fieeii, i)ul)lislied in Englisli in over twenty years. The discussion 
of the relative prevalence of diseases as they occur in the United States 
Navy is well arranged and many deductions may be made therefrom. 

''The method of ascertaining the full damage done to the seiwice in 
any one yean by a single disease is entirely new and affords an ex¬ 
cello,nt opporinnity for testing the healthfnlness of the service. How¬ 
ever, the value of the book is detracted from by many statements 
wbicli are not properly supported by evidence: For instance, it is stated 
on page 69 that continuod residence in the Tropics tends to physical 
degeneration, and that experience has shown that the Navy should 
avoid tiie Tropics during the objectionable months. No evidence what¬ 
ever is given in support of this statement and as such it can be regarded 
only as the opinion of one individual. On page 13B, no mention is 
made of disinfection as a measure against smallpox, whereas, in other 
parts of the hook, disinfection for other diseases is described in great 
detail 

It is believed that subsequent editions of this work could be much 
improved, by eliminating some of iie purely elementaiy matter and 
also by inserting additional headlines. The text sometimes goes on 
unbroken for 50 pages and the index is not sufficiently comprehensive 
tp overcome this defect. However, the hook on the whole is a most 
valuable one an,d should be, on the shelves of all students of naval 
hygiene, , , 

Doctor (ktewdod is tb: be congratulated upon having produced so ex¬ 
cellent a work in a field in which the literature is so meager, 

y. G. H. 


A Manual of Toxicology* By Albert H, Broleasor of Toxicology aad 

BhysiOlogy m the Bepartmehts 'of .Medicinci Marquette University. 7. ed., 
' ' 'Olqth, x+42S, Price net, 

^ iM.Harrtlon Md, London .yB^t^re, Tindall & I WO. 
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laboratory Text-Book of Embryology. By Oluirios Sedgwiok 2. oiL re¬ 

vised. Bp. 402, 202 illusiraiioiis, chiefly original. Oloih. I*ricc .$0,00 net, 
Philadelphia: P. BlakisloTvs Son & Co., 1010, 


Ay tlie .nanie iuclicaloy, iiiis liook is noi n Itiboniiory giiidti lor oirihiT- 
ology,, but a text-book for Ibo laboratory stiidy of cuibryologv. S(‘ 0 |h' is 
somewhat extensive and the materia! contained in, it is for the. most part, 
essentiaiij of a text-book naiiiro. It is divided into t'ighi eliapiers as 
follows: Cbapter I,, ^Afeneral cofis id orations,,’' devotes i liiriy-oiio pages 
to an iiitrodiietion to embryology and its various fmulaimadai, asiunds. 
This chapter sots forth considerations whicli arc*, to be ])ormi in mind in 
studying any phase of embi^onic development and, w!ii(,'Ji no d,onb{ arc* 
meant to give the student a broader a.nd more scdcaitinc |)()int of vimw 
before taking nj) the detailed study of embryology. (lluii,d;e-r II, “The 
ea]*ly development of mammals/^ after taking wp first tlu^ liislology of 


the male and female sex cells and the jnatiiration of the* ovum, at once 
outers into tlic study of the embryonic devedopment of niammals, the 
most difficult group wc have in embryology. (,l[iapier III, luinum 
embryo/'’ deals with tlm different stages of developmcmt of tlie human 
embryo. Several good illustrations are given. Obapicu’ IV takes u|» tlui 
^^Stiidy of the segmentation of the ovum and of the blastodermic' vc?sicdes 
ill mammals.” Chapter V devotes 45 pages to the “'SSpecial embryology 
of the chick and its relation to development in the niammals.” (Tapier 
VI, ‘•'^Study of pig einbiyo” covers 120 pages and from tlic' st:and- 
point of strict ominyology is perhaps the most valuable seel ion of the 
book. The embryonic development of the pig is ])ortraycd in a conn 
prehensive and lucid manner and the majiy excellent drawings and reeon- 
structions in this chapter make it easily understood, and give an excellent 
conception of the extent of development of the various oigans and tiftsues 
and their relations to one anoiber in, the different Biages of tlie embryonic 
history of this animal. .Many of these illii8tra.tions are so'c'lear, that limy 
alone, with their explanatory d.escriptions, would give a pretty fair idea of 
the embryology of the pig. O,haptor'Vll, ^‘’Study of the uterus and ,the 
fetal appendages of man,” embraces a study of the histology of the uterus, 
menstruation, tlie pregnant nterufl, decidua, chorion, amnion, ])laceniu, 
etc. Several stages of some of these aro taken up and illustrated. Chap¬ 
ter Vni, ^^Metliods,” gives several valuable suggestions in regard to 
preparing and measuring embiyos and the preparation of sections of 


The subfeet^n^tatier is tiioroughly reliable, excellent, and well correlated, 
probity desetves severe criticism. While 
foitmer editiott jjiat the study ol the 
’ Mhflh leter, instead of the 


chronological. 
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'rb(‘ .siuiplo]' J'onns, the chick or tlio frog, are generally taken 

up IrrHt a.s tluy; art' wiipiiosod hotter to help ns to nndei'stanci the more 
cornph'x forms, iTielndiiig man. 

In reading the hook throngh, the impression was gained that, with the 
ahovo tiinilatioii, it is wt'il suited for students of ojinbryology who have 
tiad. a wt'lhgimiJKhki ])rolimimiry i.raiiiing or an hitroductory course in 
mnl)ryt)l(.)gy, in institutions vvhieli possess a good embryological riinsemn, 
a good ieehnit'iaiy, and a graduate staff of instructors. Elsewhere it well 
d('ser\‘('s a ])la<-.e in the library as a book of reference;, hut not as a laboratory 
t('xd, of eanhiyology. 

Elbert Clarke. 


Medical Education in tlie United States and Canada, A Report to tlie Car¬ 
negie Eoundation for the Advancement of Teaching. Bulletin No. 4. By 
Abraliaiu Idexner. With an iutroduciion by Henry S. Pritcliott, President 
of the IRmiidatinn. Paper. Pp. xvri-fJHO. 570 Fifth Avenue, New York, 
1910. 

’No ])uhlication of the year 'JUKI lias occasioned so iiiiich interested 
coinnumt, and none will he the cause of so mueli general good to the 
eoninnuiily as ihls report to ilio ^Saimegio Eoundation on Medical Educa¬ 
tion in the Ifni ted States and Canada. If a Fohle prize were to he 
awarded for ihe most stimulative and tlie most eourageoiTS publication of 
tlio year, Doctor PhAiier should have first ineiitioin It has required no 
minor quality of (iourage for the president of the Carnegie Institution 
and ihe author of .the report to attack so boldly the evils of our medical 
edncalional system. Educational authorities are no loss firmly intrenched 
behind the harriers of their self-esteem and the customs of the past than 
are the ‘hnalefaetors of great wealth/’ and the principle upon uhich rest 
tlic people's campaign against uiijimt corporations and this newly organ¬ 
ized war upou unfit educational institutions is the same, namely^ that 
all institutions which fail to serve tlie people well and with undivided 
interest in list make way for such as shall 

In regard to medical education, we are begining to realize the fact that 
those who pay the bill for the education of'a physician are not those who 
fiirnislicd the mod(*-st amounts necessary to meet the registrar's fees, but 
the members of the community among whom the physician lives after 
receiving his license to practice, the: art of healing; and, a costiy education 
it pi'oves for many a community which is plagued by an illy equipped, 
ignorant, unskillful .doctor instead of being benefitted by the sldllM 
physician it has the right to expect. Beading:the pages of'this report 
intensifies the horror most of us hare of being obliged to call in a doctor 
of whom we know nothing except that.he has the degree of M. D. 

“Tiie day has gone ty when any university can retain the respect of 

retaining a 
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low-grade profev^gioiia! sehoo! lor the sake of its* own insiiUiiioual i'oni- 
})leteiiess," ' 

-For tlK‘ piir])oses of ilu' report, (ivery inodiea! sc'liool in (he linitcMl 
Stall's iiiul Canada, of (weiw s<'(d, has Ix'eii visili'd hy (he author, lluelor 
Mexner is not tlu' hrsi ('an'lhilly to inspt‘(h. the work ami (‘(jiiipnu'id of 
tliese sidiools, so every stati'im'iit ol' his has been cln'eked and I'orrohoraied. 
The essential part oi' ihi' report is tiiat whi<di ijn'Iiides his stateinmsis of 
the ecjuipraeni of «'aeh seliool, ddie States of ilu' Fnion art' iaki'n up in 
alplialictleal order, in eaeh ease the population of iiu' Siati' and (lie 
ratiij of pliysieians to population are givi'ii. The report on I'aeh iustii io 
tion eoiisidcrs the eiitranee reijuireinents, uttendaiK'i', {('aeliing stalf, 
resources available for inaintenauee, lahoratoi'y and ('linieal hu'iliiles. 
Tiiese individual reports are sneeinet, aemiraie, and jii.st.. Wlan’i' si'iiools 
are lionestly doing their best, altbougli under a. mistaken inijn’t^ssioii of 
tlieir duty to the public, the author does not begrudgi* projxn' ri'eoguilion 
of this spirit. For (wani])le, at the Wnman/s .Mediiad (killegv of Ibili imore, 
witli an atteiidanee of and resourev's .from fees amounting to a 

voar, '''smaU laboratories, senipiilously well kr'pt, show a deslri' to do tlu' 
best possible with incager resmirecvS.” But, unfortunately, tlu' majorily 
of the medical sebools of the United States are found to lie floing anytliing 
but tlieir besF and tlie conditions of these st'liools are described witliovit 
.niercu'. Of one medical college .the report sa. 3 ^s: ‘‘‘^Tliere is no outtit 
worth speaking of in any department; the building is wr,eieb(.ully dirty, 
especially the room said to be used for anatomy, d.du're is notliiug to 
indicate recent dissecting * * There is no organiz('d dispK'usary." 
It is a difficult, though, interesting, imk to discover whi(*h is the worst 
school among the many that are unfit to exist, 

0.f another college the report sayB:'-^ '^ddie scdiool building is wretelH.hly 
dirty. Its so-calh'd lalionitories are of tlm worst i.'xisiing type; ont' 
neglected a.nd filthy room is set aside for baetoriology, [laihojogy, and 
histology ; a few dirty test-tubes stand around i.h pans and old (.agaj‘ boxes, 
■''rhe ehenncal room is perhaps equal to the teaching of tdementaiy chem¬ 
istry. The, dissecting room exhausts its teaehiug ,fi,icdlitie8. Ihere is 


no mnseiini or lihraxy and no teaching {utcessoricB of any sort whatsoever.’^ 
Of still another/ Doctor Flexner reports: Attendance teaching 
staff, 30 professors and 15 lecturers; ,fees amounting to $10h)0{,) per 
annum are its sole resources; a,'reduction of 20 per cent is, made to 
students who pay in advance for the entire four years ; laboratory facilities 
wretched; ill-lighted^ dirty, and pQorly equipped BO-eallcd iaboralorios 
ai'e provided for anatomy, pathold^^ etc. The clinical facilities arc 
dubiouB, The catalogue attempjte te conyey the idea that the school has 

V'''yip'' ■' ,' - , 
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llu^ .same opporlunities as [larvard and Tiirts; as a. matter of fact no 
nufiidiiM' of tlio faciulty * * lias a stalf appointment in the city 

liospilal, and lea(‘!un.i»‘ tluaa' is iiderly impossilde othcinvise. 

A limitt'd aid'ndancii is n'fpiin'd ni a iniseralde disjnmsary, more tlian an 
hour’s journey fi-om the ('ollci^'i' huildin<;\" 

'riuuv is no necal to make a. list of all the seliools tlie resources of 
wliic'h are wholly Croni lees, and mostly diverhKl ho stockholders pockets, 
or the la])oratories of which aia* nil, or “hopelessly meag'eLv” ^*a])surdly 
ifnid(s[iiate,'’ '‘make-believe,’’ “dirty,” or “filthy,” or wliose clinical 
hu'ilities a,r<^ utterly inadecpnitic ^Sll^|■ice it to say that the good schools 
are very much in the minority, and yet iliore are a sidficient number of 
tlnaii to snp{)ly the eonntry with all the doedors of medicine needed. The 
pity of it all is that almost (*very student at every low-grade medical 
sehool is (;arnestly (hisirons (d‘ a good (Hliication, is ])ayiiig for it, and 
l)elievcs he is getting It. It is not until lie lias graduated that he learns 
t.hat his ediieation has been defentivee ITow detective is vividly illustrated 
by the (tlass of “post-graduati*” schools which have sprung up in order 
i:o catch thes(^ veuw nimi under the guise of lidping tlieni to overcome their 
dolixlcncics. For (‘xamplc, iiotiei' tlu^ report on one post-graduate school 
of nuHlidne. “A post-gradnaie institution organized as a stock company. 
Offers special ('ourses to gi'aduah' phys-idans. Attendance: Perhaps liO 
at. a.ny given tiim^; a total of ddO in the course of a. year. Teaching staff: 

df) Iniing j)rolVssors, of other grade. Pesourees avaihihlc lor 
inaintcmaiice: Fe(.!S. Laboratory facilities: A small clinical laboratory; 
the iustriietion i,n i(Hdmi{|ue heung givim by a first-year stiulcnt in one 
of th<‘ night schools; in the ahscju^e of the instructor he also conducts 
classes, (liuical fadlitios: 1110 main reliance is the hospital of the 
ills! it lit ion, of HO beds, twn-tliir<ls of them surgical.” Apparently tlie 
averag<j post.-graduati' college' has litth^ la'aHiCilp to offer the piiysieian. 

The report does not attxunpt to giv«^ the liist<H’ies of any institution, 
only wliat. they are now. There is a general historical account of medical 
ediKiatioii in the United States, followed by a thoroiigli discussion of the 
biborntory branches and tlm ndations of the medical sehool to the hospital 
and disperiBary. A. diapter is devoted t:o the iimmcial aspects of medidal 
edueaiion,, and finally* tlu^ all-important subject of reconstruction is 
diseuBsed. Ttie plan proposed is admittedly theoretical, yet it is specific 
in that tlie favorable locations of the medical colleges of the future are 
pointed out. As long as medical schools are left to organize and reorgan¬ 
ize as they please, to establish their own, entrance and graduation stand¬ 
ards, and to determine freely :tlie amount of practical elinical work 
necessary, sodo.ng w:i]i many 'doctors seize„the'opportunity' for advertise¬ 
ment and reputation which‘ wneCtion ' ^th the staff of' any sort of a 
school affords and so long will poor schOole' remain with us. Tlie ignoiant 
simdent who will he attladted tO' thm '^hiOols in spitu of the presence of 
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the really good schools^, will alwcays exist. Bat the esiahlishiaonl of 
standards of entrance and equipment to which all schools innsi 1*011 lorni 
will very soon eliminate the majority ot American iiiedical si'liools, ami 
the probabilities am that tlie ideal plan of Doctor Dleximi' will very nmitiy 
be realized in a comparatively Tew years, d’he pimi Hint young men niusi 
not be compelled to spend so many years in study that ilnw will he widl 
along in the twenties before eommeneing the practiee of medicine is losing 
its force before tlie malization that a. few years more of practice for the 
phyvsiciaii is a small matter compared whh the welfare of the comm unity. 

x4side from its direct bearing on medical educatioii, lids ;rej)ort will lia\e 
a far more widespread and imjiojdant eflkd; upon edneation in, genei’al. 
Every experienced edneator knows that the ‘hiolleges''’ of the United 
States stand in more need of regulation and standa.i‘dization than even 
the professional schools. The name of college covers a multitmh' of 
educational sins, and even many serious sins resulting t!ro,m greedy t’n;v_v, 
and enpidity, not to mention ignorance. We hope tliat the time is not 
far distant when a plain-spoken, brutally iirutlrful account will he given 
of every college in the United States^ which shall force each inio its own 
proper position in the educational systen,i. But n,s long as the reports on 
education consist of statistical tables of the faculties, oqiiipnierit, and 
financial resources of the colleges (as the colleges themselves I'eport therii 
for publication) and perfectly liarailess essays upon tlio systems of 
education in Gernuuiy, Prance, and England, tliere exists no basis for the 
establishment of college standards. The most efficient educational woilc 
to-day is being done by certain of the State unlvei'sities oi: tlie Middle 
West in their snpemsion of the high schools. 

Lawbbno.b) E. Giu'vtuN; 


An InternatiOJial System of Oplxtlialmic Practice. Edited by Walter ,1,.. Pylo, 
A. M., M. D. Therapeutics, by A. Barrier, M. D. Translated by Sydney 
Stephenson, M. B. Oioth. Pp. xxiv-f444. Price $4,00 net, Philadelpbin: 
P. Blakiston’s Son A Co., 1910, 


The relative value of a modern work on therapeutics can be disoussed 
'from' many''viewpoints. The editor of, International 'System of 
Ophthalmic Practice/-states in Ms preface that the purpose of this work 
is to present up-to-date methods of ophthalmic practice. 

A recent method of catacaet extraction as used by Smith/India, 
is not mentioned. PavorablejeBults with argyrol in maternity hospitals 
aa a Cred6 substitute are stat^, but w mmtiOn is made of the fact that 
several practitioners have abandoned TO, as unreliable. Whether 

^General thera- 
therapeutics/' 
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the reviewer is ini pressed with the antlior'’s faith in the value of ‘^‘^para- 
sfsonilic tlici-eapy;’ ''guaiacol/' ''subconjunctival injections^” and the ease 
ot, obtaining accuraio laborainiy eonflrmation in the diagnosis of eye 
atree.iJons, A. too gLOioiad use of many remedies as specihes; wlieri un- 
su{)])orl(M! by rolialile staiisUeal data, has in the past resulted in losing 
sight of iboir true value. It iias taken years for "tuberculin” to recover 
from sucli a. doubt, ifurther, it is difficult to believe tliat one or two 
attempts ai’o suJIicient to jiiake laboratory diagnoses easy of aceomplisli- 
nient. An ainurrute Wassermaafs reaction is never a simple matter. The 
use of sncli an expression as "arthritism;”’ meaning absolutely nothing, is 
objectionable. 

Th(^ second part of the book, under the heading of special thera¬ 
peutics, gives in detail pathologic conditions of the eye and its adnexa. 
The affections are grouped into separate chapters, beginning with diseases 
of the orbit, following tbrongb the vaatous anatomical stractnres to the 
retina. Tliore is little now in pathology, diagnosis or treatment, but 
sixicial stress is laid on the great value of injections of mercury, intra- 
vmions or siibeonjunctival, paraspceific therapy, organic silver salts, and 
dion in, 

Idm different nationalities engaged in presenting this book are in keep-* 
ing with the international character of the system. Tlie brief footnotes 
oJ' the editor make the reader regret that he has not made more liberal 
us(j of his control Such notes, stating that "coiTecting lenses in 
blepharitis marginalis is a sine quo non/’ and "the stimulation of compen¬ 
satory aceommodative power by any means is likely to be followed by 
all the baneful local and reflex symptoms of ametropic eyestrain,” are 
excellent. Similar footnotes, condemning strongly such drugs, as "atoxyl” 
and such a reaction as that of "Calmette,” should Iiave been made. Had 
chapters 7, 8, 9, and 10 been condensed into one, much that is of little 
value would have been eliminatecl 

Asa reference book, "An International System of Ophthalmic Practice” 
can hardly be recommended, because of its looseness in grouping, and 
absence oi; a bibliography, but it shows advanced thought and gives an 
insight into the future lines of progress in ophthalmic practice. 

■ T. C. Lystek. 
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V 

Cagayan Valley, prevalencts of Intestinal 
parasites in, 267. 

CajanuB indicus Sprung, 67. 

Callosity, an unusual form of, coinplie.ating 
mycetoma, 215. 

OASTBLLANI, ALDO, Discussion on the 
paper, “An ISxperiment with Orange-Red 
Underwear,” by Dr. T. 'M. Fhalen, 669; 
Note on an Intestinal Flagellate In Man, 
211; Tropical BrotichomyoosiB. Obsorva- 
tions on a New SpecIoM of Hpldormophyton 
Found in Tinea Cruris, A Now Intestinal 
Spirillum, 107. 

Catarrhal conjunotivlili, 304, 

Catarrhal ophthilmia, causf) of, 306; treat¬ 
ment of, 308; modes of trsatmont, 308.' 
Cavite Provlaee,, pTOvelonoe of Intestinal 
' parasltea in, 267. 

CHAMBERLAIN, ''W. P. Dlicwslotr oh tho 
■ paper, “An E'Xperlment ’^Ith Orange-Red' 
; Uhilwwear?’, by Dr. T. - S'P; A' 

Statistical Study of Uncinariasis among 
. ^ 'V^ite Men in the Philipplnoe, 240 • 
RoviftW; Medical Service In Campaign. A 
Maftdboofe lor Medical pflacera tn th© 
"jmW* by' Paul Frederick Straub, 621, 

P., BLQOMBIiRaH, K, 
^ Bj, D Exam|t»a- 

tto ahd Riood A»b«»Jhe 

1,606. ; 
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ilhldfofunu, in ti’oaimoni, oi' sirynlinine poi¬ 
soning, fi47 ; iuforior to oilier iu treatment 
of alrynluiiiiq poisoning, 553. 

(iholora, iigglulination tests in. -lOn; cliom- 
ioiil (unnpoyiUon of the blood in Asiatic, 
.'bin ; ioioraiice of alkalies in Asiatic, 3GS ; 
(roalni(‘nl, of (,^oll!^,pH(^ In Asiatic, 39.1; 
an un.solv«!d I'liiiippino inniltii problem, 

1 75. 

ibiolora carrier, riillippinc hog as, 403. 
<Uiolera. ami cholcra-liki! vibrios encountered i 
in ilia Pliillppinos, 4(i3. j 

Oiliaioi'S, infuciion witli, 270. j 

<Himnnta,Ui of nienniry, in pulmonary tubor- i 
c.uloHiH, 564. i 

OLARKIO, JOLllKRT. On the OcourroncG of i 
. an Accessory Na,sofrontaI Duct of the i 
Phontal Sinus, 475; Booh review: Labo- j 
ratory Text-Book of Elmbryology, by j 
OhurKiS Sedgwick Minot, 572. 

CUdhJG. MOSBiS T. See WHiTMomij, ; 
Ihl'GElsn'i 31, 559. 

Gliinato of tlio Philippines, 541--544, 
tllinical aspects of mycetoma, 215, 
tiollapBO, trail,tmnnt of, in Asiatic cholera, 
fU)l. 

fiomplomont fixation in yaws, 485, 
Gni'ieentratlon of solution, in troatment of 
eollapse in AHiaiie cholera, 391. 
OonJimetivltlB, 303 ; oatanhal, 304. 
Oontttglmw ophthalmia, importance of 303, 
tkniBtlpatlon, in lutestinal aramblasls with¬ 
out tliarrhina, 231. j 

ttonvulwiauH, infantile, 152. j 

OreHCont body, partlumogenesi.s of the j 
female, 179. 

Cure of yaws, with clloxy-diamido-arseuo- 
beusiol, 433. 

Cyiunnolgus philipplnensis Geoff., 485. * 
l> 

Death rate In Manila, among li’lllplnos, 149; 
causa of, 149. 

D'Ffi HAAN, J. On the Ktiology of Beriberi, 
85 , , ' ' 

Dwnocieeidm, 471.' , 

Demodex folllculorum, var. homlnis Simon, ' 
471. ■ ' I 

Dfemodix folltculonim Simon, 468. ! 

Dhobio itch, 203, , 

Dlarrhiia, absence of In severe and fatal 
oases of amoabic Infection, 229; In ag- 
„ chyiostomiasis, 211; intestinal nmasbiasis, 
without, 229. 

Diet, ■ of' Anglo-Indian ' students, 166;' of 
/Bengali students, 165; of wheat, maize, 

' millet,' etc., prO'ducee .greater''deyelopment 
than one of rice, 167, 

Differential blood counts, a auick method of 
making, 233. 

Dioxy-dlamido-arsenobenzol, a specific cure 
of jraws, 481, 483; appearance 6f lesions 
of yaws after injection of, 447; Ideal 
speclfie for yaws, 447; rapidity of ikstiosa,' 

447 . 


i>ipterous in.«!ect developing in the deep 
urethra and bladder of man producing 
severe abdominal symptoms, unidentified 
larvm of, 515. 

Dipto-baeillus, 303. 

Dipylidiura caninum, 508. 

Discussion on the papers, ‘'Antimaterial 
Propiiylactic Measures and Their Results 
at the Naval Station, Olongapo, P. I., 345 ; 
“An ICxpcriment With Orange-Red Under¬ 
wear,” 569; “Incidence and Complication 
of Malaria in the Philippine Islands,” 
349; “Malarial fever during the Puer- 
perium,” 245; “Myzoinyia Rossii as a 
Malaria-Carrier,” 344; “Notes on Con¬ 
tagious Ophthalmia,” 349; “The Parthe¬ 
nogenesis of the Female Crescent Body,” 
244-; “The Present Position of the Leper 
in View of the Resolutions Pas.sed at the 
International Conference oh Leprosy at 
Bergen, 1909,” 352; “Some Clinical 

( aspects of Mycetoma, An Unusual Form of 
j Callosity Complicating It,” 246; “Statis- 
I tical Studies of Uncinariasis Among White 
1 Men in the Philippines,” 341; “Studies 
j on lufpt Mortality,” 237; “Unsolved 
Health Problems Peculiar to the Phillp- 
; pines,” 243, 

: Dispensary, free, of Philippines General 
i Hospital, .814. 

; Di.sposal of .excreta, one of unsolved Philip- 
j pine health problems, 174., 
i»Dogs, used in experiments iu atryclanine 
i poisoning, 551. 

I Domestic fowls, experiments on, in beriberi, 
56. 

! Duct of the frontal sinus, on the occurrence 
! of an accessory nasofrontal, 475. 
i DUDLEY, P. W., and WHITMORE, E. R. 

I Hydrophobia in the Philippines, 455, 
i DUNBAR, A. W. Antimalarial Prophylactic 
■ ■ Measures and their Results at the Naval 
I Station, Olongapo, P. L, 285. 

I Dutch East Indies, malaria in, 277. 
j Dysentery in monkeys, note on the spon- 
i taneous occurrence of bacillary, 481. 

I E 

I Echolalia, 338. 

! Kolioklmemia, 338. 

! Echokinesia, 338, 

i Effect of the concentration of solution in 
1 the treatment, of collapse in Asiatic 
cholera, 391. 

Bpidermophytbn; observations on a new 
species of, found in Tinea cruris, 197. 
Bpidermophyton cruris , Oastellani, 203; E. 
inguinale (Sabouraud), 203; B, perneti 
Oastellani, 203 ; E. rubrura, 203. 

Btiology of beriberi, 65. 

BxamihatJons of stools and blood among 
' Igorots at Baguio, P. I., 605. 

BXfcjreta, disposal of, one of unsolved Phil- 
; ,j[tip|ln4 health problems, 173. 
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Experiment, an, with orange-red uiulurwear, 
525 ; recommended by Lieu tenant-no lone I 
Wood, 525 ; garments used in, 527. 
Experiments, wiUi ar.senophenylglyein. .‘il- 
4,5; (111 fowls, in connection willi bevilu'ri, 
5K‘-1; metabolisui, on a bto'iheri patiiml, lo5. 


IlEISEl.t, VIOTOH (i. Unsolved Health 
Problems Pomiliar io the IMiilipiiinei-;, ! 7 ! : 
Hook review: Naval Hygiene, by .i,tines 
Dunean fratevvood, 57 1 ; Hisetniiiion mi Ifie 
piipm*, “An Esp(‘riineut Willi <iiMino'-Ked 
Underwear," by Hr. ,1, M. PUaleit, rnSli, 
lleitalilis, amo'bie, 220. 

! muilET, II. HAMPItEI.L. Heribm-i in 


Eenmlo cri'setmt body, ptirtlienogcmesi.s of 
the, 170. 

P<wer, black water, in E'hil[ppine.s, 2!('l.; 
malaritil, during the puerperium, JOb. 

Eiluria nocturna.. 510. 

Pilnriaais, pi'evalciice of, in different parts 
of the Philippines, 51.0. 

Fixation in yaws, coinplenient, 485, 

Flagellate, note on an intosUnal, in man, 
211 . 


8iam, 72. 

HOdSON. FMHIX. Hee AitoN, ItVNS. ON, 

Hog, PhiliiipiiK', as eholeni. eiUM'if’f. lo;;. 
l.longkon.g, iinoplit'le.s in, HM ; malariji. in. 
105. 

Hookworm, 500. 

Hookworms, inreeiion with, bfJO. 
llOtrrON, A. Some dliliical Asia'i'ts of 
Myefttoma, .An Unusual Form of (hilloHli.y * 
Comp lien ting It. 215. 


Flagellates and ciliates, infeetion with, 270. 
hhukes, infection with, 271. 

Pood, amount of, ueecssary for life, subject 
of research, lOd ; basis of life, IGS; rela¬ 
tionship of, to pliysloal development, 160, 
Foods, putrefactive changes in, cause of 
illncsH in the Tropics, 176. 

Food salts, in relation to beriberi, 127. 
Fowls, doraestfe, experiments on, in beriberi, 
55; polyneuritis in, 65. 

B’rambrasia, in tho Philippines, 483. 
FRASER, HENRY, and STANTON. A. T. 

The Etiology of Beriberi, 55. 

Free clispenBary of Philippines’ Genoral Ho.s- 
.pital, 314. 

FREER, PAUL 0. The Tropical Sunlight, 1. 
Frontal sinus, on the occurrence of an 
accessory nasofrontal duct of the, 475. 

a 

Gllles de la Touretto'e disease, 335; symp¬ 
toms orf, 336. 

Glucose agar, 204. 

Glycerine agar, 204., 

GOMEK, LIBORIO. See RiaftLiiiii, R. S., 
267. 

Qottococotts vaccine, in chronic, urethritis, 
506.'' ; 

Qonorrliwa, in women, treatment of, by yac- 
cine;a, 606 ', , ' 

$onorr£t«Al eonjndactlyitia, I>60,, 
Gram-nogative organism, 303.; ' 
Gram-positive organism, 308.; ^ ' 

GRIFFIN, IGAWHENOE E. Book review; 
Medical Educatlou in the United States 
and Canada. A Report to the Carnegie 
Foundation for the Advancement of Teach¬ 
ing. Bulletin No. 4, by Abraham piexm^r, 
570. • ^ ^ , 


Hydrophobia, dcatlns from, 456; prcvalcncn 
of, ill l.hc Philijirjinos, 155 ; report of sum- 
pnctftd, in a, dog, 518. 

H.vmcnolcpi.M, Infection wilh, 271. 

llyphomycctcs, lbs. 

1 

igorots, Examimillcms of stoolH nml blood 
among, ut Baguio, P. L, 565. 

Infant mortality in Manila, 1.10 ; acute ukui- 
ingitiH in, 151; briuiat-fed children 73.74 
per cent of total, 156 ; cause of, 156--151 ; 
comparison of, with otlKT cmintrlos, 156! 
In striking contrast to that of other cities, 
150, 

Infantile boriheri, ono cause of infant mor¬ 
tality in Manila. 1.58. 

Infantile convulHions, 152. 

Inoculations, further observations on thora- 
poiitic*. of bacterial vaccines, 565. 

Insanitary habits, a cause of disease in the 
Philippines, ,176. 

Tnicatinal am(»blaaiM, without dlarrlnca, 220. 

Tntoailual flagcllato, note on an, In man, 211. 

Intestinal puraaitci, infeettmm with. 268- 
271; prevalence of, In ProvlnccH of Rlastl 
and Cavite, and, in Cagayan Valley, 267 j 
statistical 'study of umsinaria'ils among 

' white men In the ITiillppI'ues, 24U, 

Ipocacuahna, um^ of in aft 0 rtwatmot,it, of 
.amcnbic liver abscess, 22$-229, 

. , ,, fT ^ 

Japan, humber of casow of beriberi during 
Russo-Japanese war, 123. 

K 

Idjo, 67, 70; k. bogor, 67; k. 

. ,671 hu pahdjaaif, 67, 

dloth,''of Eifelish and 

to Roto- 
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iwiri.T iit : (inif 

ii) fh*' uiitl hliuldcr dl' 

IiruilnriHK Sf'vdi'd iilHliiinionl Kymitlnnii-'. 
utii.li'uiilii'd, Ttiri. 
i.;u.-riiuia. iiialiiria*, I IS. 

IUM, ,M, Ut«;:<«ai'ch<'!'. nil Acarids 

Aluiiiti; I,!'}*!'!';;, lll.’i. 

I.' iit/ itiKi'.na* jitidU'jH 'll) IIm' brain of ralddts. | 
l;>V. « : 

i M’tudnuina, iHd. | 

!a'|irn),y, lifilc advanm hi tri‘a.'(.i!irid. of, ,’!o:>; ! 
Itraa* ii! i'»ii 'd', Ibr.t; rn'inandma nji j 

;u'!iriil'‘ (Sbinii}.!; Iniifni, Idh; rfsolufiont^ 
nil, |iii;;Hi‘d at. ]ti>rgnii, IDOh, :tul»: lUo' 
si'i'iMlir Ifnaltui'hl, of. ; u striking and 
I'niiimnn ayniidmu in, KiK. 

Lnainiia, bnnn, of sniall[to\', r>r>:'., 

Irt'Unoi'yii'K, (‘oidnniiliilos, Littfi; dinVrnd.ial 
‘ount of, anuiin!; lf*,ornts, in ditTori'n- 

Uai blond non ids. 2hri; largo lymjduioyU'H, 
b’db; largo inojinimtdonrs, tbin: .snmll 
l.ynudinoyfon. UdH; Inui.silkmtiJ.s 2,'{r>; 
tifdynuirjd'inmu'loiirH, 2dr». 

Light rays, idiysinlngirad notion of, 12, 

Idvor aiiHfonr., omulitlnn of bowol in fatal 
i nnoM of, H2d; Oio br<‘vont.ion and Iroat- 
mont of aaniddo abaooHH of tin', 21it: 
Mioi'llo Hyplinn draduago of, 22d ; uao of 
!|H,H*ai'Uahna In aftori.ronimont of unarblo, 
227. 

l^YHTlilR, T, ik Hook roviow ; An Iniorna- 
Uonul Hyulom of Oiddhaimio Praotioo, by 
Wniior L, Fylo. r.70. 

M 

MnidImuM, 4Hh. 

Mnl do inlHOfia, 489. 

Mnl do padi'niU', 48h. 

Mai do la r<wa, 48fl, 

Mttt da who, 45iM. 

M'atiHlfi do ia ToHto, 400. 

Malaria, aliMoju-o of, in lloiigtiot TgorolM, r*I.O ; 

III Manila., 201 ; antl- 
tiiiilarlHl omphylnotio mraMvn'oH, 2H5; in 
i\u< IMitoh IGufcd IndloB, 27T; in nongkoag 
1,05; nud;liod«'takoti to rid tiomt of, 2B0; 
number of oruiti« of, 285 ; omi of miaotv^kl 
I’hlHppiidi hoiillh iirobkTOW, ,,172; por- 
contngo of dimtlw tn Manila from, botwonn 
t0o4,'-l0OM, .201: tertian, In Mnnlla, SOI; 
two of ttmnmplmnylglycHi lu,'2&L 
M.ftlg|*la»d»rrtor, MyKomylfi liousH m d, 277, 
'M.alurla of the orang-outM, J-89, 

Mrtlktlttl favtr, durittg tb® pnerporiuta, IM, , 
Malarial' plaamodlttm of Maceadua, 189. 
Mall-»alh of natlvw! having, MS ; ox- 
brdakUin of mental degonbracy, 339; a 
mimio piaychoBiH in the Fbillpplno Islandia, 

‘' 

MdltOHO, 204. 

Mtnplil, 204, 

Mattror'n “pemlolosa granule^,'" .5l;B0+, ■, 
MdCAY, 1). Tb® Rolatlonoblp <d fooil tO 
Fnyaieal Dovolopmtmf. 109., 


oHli 

Mi’DILU U. itovicw : Pr:u-tical Huggcs- 
lioin-; in Hordovland Snrgory for flic Hhc 
of StudcnlK and Prartilioiuo's, by (5 uh- 
iavun M. lilindi, 021. 

M<d,AH({|iidN, .Aid,AN niui WHIT- 
Moino. bUICbJNIO If. <lli.il(-i-;i aiwi (Hiul- 
('ra-Lilvc Viindon I'hicmintcn'd in Hu* Phil' 
ili|dncn, Hid. 

Mol.A 11(511 LIN, Aid.AN .1.. ami dMId.AUDH, 
ANhUHVV WATSON. HITcct of liic (Uni- 
c<*nlrati(ni of S.iliilioii in Hic Troaiuimil 
nl' Onlliijmo in .Asiatic OlK,d(‘r!i, Mdl. 

McLAHOllLlN, Aid.AN d., and ANDHHWS. 
MLIiNoN 1.1. Hhidios on Infant Mortality, 
14!l. 

Mmiicul Rovh'vv of Hoviows, iiotim* conmu’ti- 
ii 4 t editor of, and localioii of new odilorial 
olllco.s, l t7. 

Men nsed in ('.xjmrinmnt will) orango-red 
uiidiM'weur, mnnber of, n2(i, r»27 ; blood 
counts of, ,020: l>l()od cxa.'niina.tioiiK of, 
.AP.d; Idood prcHBiin' of, .AHt; pulso of, 
.0:12; respiration of, 002; stronglU tests 
of, 0:{2; U'uiperatnrc of, ,002. 

Meningitis, lunito, in infant niortulify in 
Manila, 101. 

Mothyi alcoliol, coloration of, In Manila 
nunlighi., (5. 

Mlerodrganlsms, eilUmt of suulighl. on, 11. 

Mimic psychosis, .00,0. 

"Mongo" bean, 88. 

MonkeyH, (‘xperiuicntB ou, in comicction with 
boi'iberi, 110; note <m thcj Hpnni.ancmis or- 
cniTcnce of bncillaiT dysontory in, 481. 

Moni.v-AxcnlVld bacillus, fiOfi. 

Moriaiity, Htiulics on infant, 140. 

Mosquitoes, nntimalariiil prophylactic meas¬ 
ures at Dlongapo, 280; MyKomyia HoshH 
as a malaria-carric'i’, 277 ; tm unsolved 
J‘hlHpplrio health problem, 172. 

MITBOHAVW, VV, PI, and BISON, A. G. 
Blood ih’essuro in the Tropics. A I’m- 
Hmlnary tieport, 325; 'riio Hoiio Lcaions 
of Smallpox, r»f>,3; Mall-MiiH, a Mimic 
JXvchoMlH In the Pliiilpplne lalands, A 
FrolimInary Report, 3.35 ; TiibercuIoHiH 
among FIHplnoa. A Study of One Thou¬ 
sand ClaacB of Plithiaia, 313. 

MBHGHAVP3, W, P]. fntesllnal AminbinalH 

■ Without Dlarrlima. A Study of Fifty 
Fatal Oases, 220. 

Myeotoimi, provatcnit in provlucse of Kathia¬ 
war, wostorn, India, 215; some clinical 
aapfxitfi' of, 215. 

My»!omla rossll, develops in suit water, 278; 
PlaKTnodlu'm 1mm,aculatwn.oarPinfect, 282. 

MysoPrhyn'chus barblrostPls v- d.'Wulp,, 279. 

' N 

Nashfrofttgl duct of the frontal sinus, on 
th® oepurrenoe' of an aeeesiory,, 475, 

■Naval'' Station, antlmalahal' 'prophylactic 
■' ai.Olhagapov MB* ■ ■ \ ' ■ / ■ 

Ne<WitQP aiuthiPanw; 5'08'. ''' 




584 


INDEX. 


NEEB, H, M. The Parthenogenesis of the 
Female Crescent Body, 179. 

Negri bodies in the brain of rabbits, 457, 

New species of epidermophyton, 197. 

Nonaetinic days, lu. 

Note, on an intestinal flagellate in man, 
211; on the spontaneous occurrence of 
bacillary dysentery in monkeys, 4S1. 

Notes on contagious ophthalmia, 303. 

Notice, concerning Medical Review of Rev¬ 
iews, 147. 

o 

Observations concerning beriberi, 123 

OHNO, y. K. Report on the Case of Sus- | 
pected Hydrophobia in a Dog, Referred j 
to in the Paper hy Doctors Dudley and | 
Whitmore, entitled “Hydrophobia in the j 
Philippines,” 518. j 

Oidium albicans, 202; 0. lactis, 202; 0. 
tropicale, 202, 

Oidium-like fungi, 199-202. 

Olongapo, antimalarial prophylactic meas¬ 
ures at Naval Station, at, 285. 

Ophthalmia, catarrhal, 304; notes on con¬ 
tagious, 303. 

Orange-red underwear, an experiment with, 
525. 

Orang-outan, malaria parasites of the, 189. 

Ordinary agar, 204. 

Orpimeut, in treatment of trypanosomiasis, 
27. , 

Oscillaria sancta, 12. 

Oxalic acid, decomposition of, by sunlight, 
in presence of uranium acetate, 8. 

Oxidation, products of, 7. 

Oxyuris, infection with, 270. 

Oxyuris vermicularis, 509. 

Parasites, a statistical study of uncinariasis 
among white men in the Philippines, 249 ; 
malaria* of the orang-outan, 187; pre¬ 
valence of, in Cavite and Eizal Provinces 
and Cagayan Valley, 267; tropical and 
quartan* 179,, 

P.arboiled rice, use of, decreases btriberi, 75. 

Parthenogenesis, of the female crescent body* 

'' 179- ' 

Pellagra, with.Teport of a, probable case in 
'' the Philippine Islands, general, .discussion 

of, 489 , , " ' ' '' ' ' ■’ ■ 



PhaseoluK radiatus Liiiii., 67. 

Phenol, coloration of, in sunlight of Manila, 
6 . 

Philippine cholera and rdiolera-llke vibrios, 
403. 

Philippine health probleiuH, 243. 

Philippine hog, aw cholera (-.arricr, 403. 

Philippine hydrophobia, 45.5. 

Philippine pellagra, rc'port and dlscuHtilou of 
a probable case, 489. 

Philippine SeSuts beriberi, among, 130; ra¬ 
tion issued to, .131. 

Phosphorus compounds, iniporiamjc of, in 
m,etaboIisin of nerve tiw.sucs, CD ; conl.ont 
of polished and unpolished rice in rela¬ 
tion to beriberi, 88 ; lack of, brings about 
degeneration of tiswuos, 85; starvation, 
with special reference to beriberi, S'l, 98. 

Physical development, relationship of food 
to, 1G9. 

Physiological effects of moist heat, 539. 

Plague, not in Philippines, 175; preeautloTis 
taken against, 175. 

Plasmodium malariae, 448 ; P. vivax, 448. 

Plasmodium pethechi sp. iiov. Halb. it. Prow., 
189. 

Poisoning, treatment of Btrychnine, with, 
chloroform, 647. 

Poisonous substancoa united, in foods, 84. 

Polished rice, eompo.aItion of, 85. 

Polyneuritis, etiology of, 66; P. gallinariini, 
56 : P. in fowls, 65. 

Problems, unsolved health, peculiar to the 
Philippines* 171. 

Products of oxidation, 7. 

Preparation of cholera sera, 408. 

Preparation of suspected material for ident¬ 
ification of cholera, 406. 

Psychoncurosls maidica, 489, 

Psychosis, a mimic, in the Philippine Islands, 
335. 

Phthisis* a study of one thousand oasos of, 

. 818. 

Puerperlum, malarial fever during the, 198. 

Pulmonary tubarculosla, treatment of eighty 
cases of, 563. 

Pulse .and respiration, of mon' used in ex¬ 
periments with orange-red,underwear, 532. 
Pyorrhwa alveolaris, treatment of, ,by ■ per¬ 
sonal vaccine* 667. 

I . „ 

.... . . 


Pellagra sine pellagra, 495. 

Peripheral resistance, alterations in* from Quinine, ecbolic physiological action of, 136; 

heat of Tropics, 328. - bf doses of, 196; use of in pro*- 

Pernlciosa granules* Maurer's, 180.' . ' /' handy, 195. 

PURRIT* Sir ALitfAK, The i Present; Pogiiti,pia, 
of the Itepej? fn'View tit the ^Resolmfjldhs „ 

Passed at i-the International Cionferende', ihydrophoMa in the Philippines* 456. 

on Leprosy at Bergbn, 190% 309, ) ' , 01 suspected hydrophobia in 

Phhgpeytps in*y4w% 447. ’-r^ \ 

, t' 1: % ^431.^ -' 
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U'ti r'u-<‘, lK>t\tfcn, uud wliito rico, 

(t(l, 

{(-IHiri. of a caHc of pallasra in tlio 

PhilippsnoH with a gc.iH'i’ul discusHuni, dHO. 
{rpmi of waMpootocl hydrophobia in a dog, 


{(‘soarohos on Aciudds Among bt'ptO’H, lOIh 
l<>soluliot)S nil lopi’osy pimaod ai, ihu’gmi, H 
ihoshnii, 

iiimpiration of moa uned in oxporinumtn witli 
oriingo-rod nndorwnar, 532. ^ 

in piirtluMiogminKin of fomalo fc 
oroKooul: body, lyd, ^ 

IlKVtrAVH (book'). Ah'.ook, N, M., and Tdl- I 
lison, h\ O’lk: A Textbook of Experi- i i 
moiiial rhyslology for StndontK of Me- | 
dhdiio, dn:t; Bliindiarcl, Raphael: L'Trisoot j i 
ot 1.,’infection, IliKtoiro Natiirelle ai Me- 1 
(lie.ale doB Arthropodea ParihogSiiea, 357 ; 
Blech, (iuBtavuM M.: Praciicnil Suggestions i 
la lioi-derlaad Surgery for the Use of Stu- 
(Imiia and Practitioners, 521 ;>■ Davison, 1 
Alvin : Miinanalian Anatomy With Special j 1 
RtdVrenee to the Oat, 358; De Santos j i 
Snxe, (1. A.: Examination of the Urine, j 
A Maiiua'l for SUidonts and Practitioners, 
453; Dock. (Riorgo: ITookworni Diaoase, ■ 
Etiology, Pathology, 'DiagnosiH, Prognosis, j 
Prophylaxis, and Treatment, 521 ; Flexnor, 
Ahrahft.m *. Medical EdueatUm in the j 
Itnittul States and Canada. A Report to ; 
Iho Canieglo Foundation for the Advance- ] 
mont of Teaching, Bulletin No. 4, 573; ; 
Qattwood, James Duncan : Naval Hygiene, ' 
57,1 : Minot, Charles Sedgwick: Ijnbor- , 
atory Text-Book of Embryology, 572; ■ 
Pyle, Walter L.: An International System j 
of Ophthalmic Practice, 576; Radasch, , 
Henry Erdman; A Gompend of Histology, i 
360; Shoemaker, William T.: Retinitis' 

' Pigmentosa. With an Analysis of Seven- ; 
twin Cases In Deaf-Mutes, 145; Straub, ; 
Paul Frederick: Medical Service In Com- I 
pfcipl. A Handbook for Medical Offleers : 
in,the Field, 521. ^ 

Rice, analyisaa of Calcutta, Bombay, and | 

' Liverpool, 87 relationship of, to beriberi, i 

.Its*'' i 

R!S41»EB,, ' E. S*, GOME2i,' LOBORIO. 

' 'The 'Prevaleuce of Intestinal, Parasites 
In' El»l ,and ' Cavite provinces and in 
,-.©agayaa Valley,'267,, ' ' ■ , 

: ftteal 'Protface, provalenoe of intestinal para- 
'r''g'itwte, 267, - ' ' 

EOCERS, LEONARD. The Prevention and 
Treatment of Amoebic Abscess of the 
Liver, 210. 
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SELLARDS. ANDREW WATSON. 
iUHie for Alkalies in Asiatic Ciiolor 
See MCLAUGHLIN, ALLAN J., 31 
Sera, preparation of cholera, lOS. 
Scrum ihcratiy a,nd vaccination, 22. 
SHAKLEE, A. 0. Treatment of Strj 
Poisoning with Chorol'orm, .5-17. 
SillBAYAMA, G. Dll Alnlaria J'^arm 
the Dnuig-onUin, 181); Some Oteer 
OoiK'.t'rning Beriberi, .123. 

Siam, heriheri in, 73. 

Bimulimn, 491. 

Sinus, on the occurrence of an ac 
imsorrontal duct of the frontal, 47 
i srSON, A. G, Beet MriHaitAvun W. 1 


Sabouraud agar. 204, 

Saecharomyoes, 199, 

gwahafcpfe® 204.'^ d * ;'j - , 

Salta, food, to relation to beriberh '127* 
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Sleeping sickness, 21. 

Smallpox, bone lesions of, 174 ; no longer 
formidable in Philippines, 174. 

Solution, effect of concentration of, in treat¬ 
ment of collapse in Asiatic cholera, 391. 
Spasm, 335. 

SpecU'B, new, of epidermopliyton, 107. 

Specific cure of yaws, with dioxy-dlamido- 
urHenohcnxol, 4.33. 

Specific treatment of leprosy, 559 ; vaccine 
in, 509. 

Spectrum of sun in Manila during February, 
1910, ;i:i. 

spirillum, a new intestinal, 197; cultural 
cluiraetoristics of, 206; morphology of, 
206; pathogenicity of, 207. 

Sptrillmn xeylanicum, 207. 

Splroehmta pcrleiutls, 485. 

Spontaneous occurrence of bacillary dysoii- 
tory in monkeys, note on the, 481, 
i STANTON, A. T. See FiUSBR, HeNKY, 65. 
j STITT, E. R. A Quick, Simple, and Ac- 
I curate Method of Making Difforential 
; Blood Counts in Wet Preparations and 
; Its Advantage in tho Diagnosis of Sur- 
i glcal and Tropical Diseases, 233; Discus- 
: Sion of Doctor Trible’s paper on “Uniden- 

: tlfied Larva of Some Dipterous Dmeot 

i)eveloplng in the lieop Urethra ami Blad- 
I der .of Man Prodiiclog Severe Abdominal 

: Symptoms," 517. 

1 stools and hlood among Tgorots at Baguio. 

I p. I., examination of, 605. 
strong; EIGHARD P. The Specific Cure 

of Yaws with Dioxy-dlamldo-arsenobenaol, 
483. ' ' ' , 

STRONG,, RICHARD F., and TEAGUE. 

,OSCAR. The .Treatment of .Trypanoso- 
' miaais with.,especial 'Reference to Surra, 

■ 21. : - 

■Strongyloldes, tofectibn with. 270.. 

' Strongyloides' totestinalis, 271. , 
Strychnine., poisoning, troatment of,, with 
' ■, chloroform, 547 ; treatment of, with ether, 

,' '■ 647, ' 

Strength testa, of men used in experiment 
.■vffth orange-red underwear, 532. 

, Stuedito)?., dtt infant mortaUty, 149. 
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Suecinimiclc of mercury, in pulmonary tub('r- 
culosiK, 5(J4. 

Sunlif^ht, can lio dissolved by proper insiru- 
menl.s, 2; capable of exact, e.omparaiive, 
mea.suremuMta, 2 ; elTecl. of, on atmospliere, 

Kt : effect of, on coloralion of phenol, ani¬ 
line, and jiKftliyl alcohol, d : effi'cl,' of, on 
■microurgauisms, 11 ; effect of, oxa.lic acid 
in prescnc.e of uranium itcelaU'. H. 

Suppurative otitis media, Irtaitineiit, of, by 
vaciiine, 5(17. 

Surgical and tropit'ul diseases, advantage ttf 
({uick methods of lualcing differential 
hhtod counts in, 23H. 

Surra, 21. 

T 

Taniia, 21. 

Tajnia sagimita, 270, 508, 509. 

Tapoworims, infection with, 270. 

TEAGUE, OSCAR. See STito.sci, RlCifAitn 

21. 

Temperature, pulse, a,n(l respiration of men 
used in experiments with oriuige-red un- j 
dorwear, 532. 

Tertian ganuRe, 170. 

Tertian malaria,, In Manila, 271. 

Therapeutic inoculations of bacterial vac¬ 
cines, further observations on, 505. 

Tics, class of natives having, 338 ; freciuency 
of, among ifilipinos, 338 ; origin of, 338. 

Tic convulsif, 335. * 

Tinea cruris, 107. 

Tolerance for alkalies in Asiatic cholera, 
503. 

Treatment of leprosy, speeiOc, 559. 

Treatment of stiTchiune poisoning with 
chloroform, 547. 

Treatment of trypHUOHomiasis and surra, 21. 

Treponema perlemiis, 434; T. pallidum, 434. 

TEIRLB, G. P. Unidontifted Larva* of some 
Dipterous Jusoct Developing in the Deep 
Urethra and Bladder of Man Prodiudng 
Severe Abdominal Symptoms, 515; Dis¬ 
cussion of hifi paper on “Unidentified 
Larvfe of some Dipterous Insect Develop¬ 
ing in tho Deep Urethra and Bladder of 
Man Producing Sevfere Abdominal Symp¬ 
toms,”' 517. 


Aiabnng, 15; iiniHiitnncc of. 21; inMl- 
luciit with aniline aiid ollnn* dyes, 23 : 
with aasoiioplu'iiylglyciii, 29; wilh alnxyl 
a,ml antiimmy, 29 : willi atoxyi a fid 
sulphide, 27; vviih (‘oiupouiidv. of anti¬ 
mony, 25 ; wiih ('ouiiMnuulH of arwciiic, T'l ; 
wilh coinbinalion of drng.'-i, 27 ; with ■ 
cial rcforciict' to surra, 21; with orpi- 
mciil, 27 : with trypan red and arwciiic, 2S. 

Tuberculins, in pulmonary lul)crculoiii!i. 

Tulx'fculosls. 331; among bMIii»inow, ::i:t ; 
conditions fiivorahlo for, in tiu' Uhiliii 
pinc.s, 313; clinic foi', 3M; d(uii!i raJe 
from, ill Manila ami United Wtntos cities, 
332 ; degree of diwt'use, 329 ; duratimi of, 
i 32(1; importanee of, in t.ln' Tropics, 331 ; 
ijicidenci> of; 3I(!: [nvdispowing factors to, 
313; principal coiniilications of, 329; 
SI ocilic tnuitmcnt of eighty cases of pui- 
mmmry, r>(i3 ; unsolved PhilippiiU! lioaltli 
Iirolilcm, 171. 

'ryplioiil fover, not provmleiit In the I'hiUp- 
pincK, 179. 

u 

Uucinaria, 507. 

UiudmiriusiK, imriortaium of treating uiUd 
cases of. 259 ; occuiu'cimo of. among Amor- 
icnuH hi tho PhlUppino iBlandH, 252; 
opporlunitioH for infection with, in the 
Philippine IshuulH, 249; opporluiiltiOH for 
importation of, from United Statos, 259; 
statistical study of, among white mou in 
I the Philippines, 249; symptomatology of, 
254; where Americans la the Pblllpplnc? 
Islands contract, 255. 

UudershlrtH, iised in oxperlmeut.s with 
orange-red underwear, 527; wolglit of, 
527 ; dye in, 528. 

Undiwwear, an experiment with orange-red, 
525. 

Unidontlflod larvte of some dipterous insect 
developing in the deoi) urethra and bhtd- 
der of man producing Rcvoro abdominal 
symptoms, 5.15. 

UiipoUahMl rice, composition of, 85. 

,Ui\solvod Philippine health prohlcuiH, retwoti 
for,' 471: place nf dlaorlnilnatlon hi, 172. 

Umnium acetate, (hMibmposition of oxalic 


Trlqhocephaltis dlspar, 507, 509. ^ acid by sunlight in presence of, 8. , 

Trichophytonnmupis, 203: T. perngtl, .20,3. 'Urethra apd bladder of ma’n, 'unidoittiflod 
Triohuris, infection with, 29S, larvm of «om® dipterous Insect develpl^lftg 

Tropical liver abscess,'relationship of., to . ;'la the,, produolng severe abdomiaa'1,'.,»yto'P" 
ammbic dysentery, 219. , , , , 'toms,'5X6. 


Tropical broachomycosis, l07* 

Tropical climate, eausti Of untoward ©ffOots ! 

of, 17. , ' . 

Tropical gamete, partbenogenesis iu the 
female 179. 

Tropical sunlight, 1," 

Tropics, blood pressure iri' the, 326, . ‘ ’ 


^trypah red ahd are©h!<J, tm ^ ia'tre^tbishit ,yfbMo,,;(jholer^, 20(S. 


'Vaocinatioii, infiuenoe on trypanosomhmis, 

'22. 

Ve-eoime* in specific treatment of leprosy, 

660. . 

"Vetfaal insolation, 493, 


of trypanosomiasis, 28. \ , 


Vtbrbdisit ciholorh obol^PK-llW 


9 3 .. I !r, • ' 




INDEX. 




})(S7 


\’(uiiiilzi'ia Kubi(^n’iui<>n Tliou., (i7. 

ViXJl'Jli, \V. T. I>i0, My/.oinyia UosKii a 
Alainria-darcif'T, ;J77. 

w 

Walcr KUiijily, uim of uiiHolvatl lMuliii|tino 
lioallli iiJ‘ol)hMiii-i, 17:!. 

U’hilo rice, cniufo of lu'rilior'i, Ttb ; (‘(nmncr- 
fill! vni'ii‘1 i('!i of, r>7 ; ootnpoKilioti of, rt7 ; 
(iii'fi'i'oni'o hi'lwoi'i), niiil rod rjco, (Pi; iiur- 
tHtilt'd, ox n'.i; iKlical study <»f \nic.itui- 
I'iiiHt,; amoiu;-, in i.ho IMiHippiuos, 2 l!K 
VVlin’MORM, lOUOKNK It. li^urtlior ohsor- 
vnlioHu oil, 'riiorapout.io [noculutioiis of 
Hai'lcriiil ViuHiiiu'.K, ri(ir>; Tlio Irlpooifu^ 
'I’ronlint'iil, fif Ijoprosy, Ho)); Tubprouloais 
ill the I'hiliniiiiios: Final Result of One 
Yoaf's Kpnrillo Troalmont of EiKbty Oaso« 
of IMilrnonary TnhoroulusiH, r>(>:'.. Son 
OniM.MV, F, \V.. 


i WILRIOTH. IlAVin (I A Genera,! Discus- 
Sion of Pollasro With Report of a Proba,blo 
Duse in tlie Pliili[)piue tslniuls, -IS!) ; 
Review; Mookworui Disease. Etiology, 
i^itlioloay, Diagiio.si.s, Proffiiosis, I'ropliy- 
la.vis, a,iul Treatiriont, by ({eorgi' Doek, 

n2l. 

Y 

Yaws, eimiploinent fixation in, isr*; conia- 
Sitnis and (llHrisui’inj^-, -Dt;!; dioxy-diaiuido'- 
arseiiobenzol used in tiH'aiineiii of, 4?;:!; 
oncurrence of, in rhilippino fslands, 430 ; 
spfiC'ino cliiirnctor of, ilGl: specRic cure 
of, with dioxy-diamido-arsenobenzoi, 433 ; 
sp(n;ilie. Ireatment of, 438; treatment 
forinorly rononimeiulod for, I3»i. 
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